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PAi:N-r.vi'  r  (?i  n.n-  v>)  2nd  Tn<i 

Sllii.il  C'l  :  listd  j  <■■■  Kive-r  l.aho,  Reddies  River,  North  Carolina  De-sip, u 
Me nior.iix'ti.-i  I  ~  (.rncr.i )  Desipu  lieTicirundn.u  -  l’hase  I, 

1‘l.in  Ke>n  .i!  i  on 

I)A,  Off ir.  of  tl.c  Chief  of  I'»i"  I  liicrr- ,  Wash.,  1).  C.  20314  4  OCT  137/ 

ft1:  l’>\  i  ion  1  t;.ir.(  i  r,  Son!  h  At  1  antic 

1.  1  lie  :  n’  je a  t  (O'!  I  r  Inin  re-- .  ewe-el  1  •  y  oCd  and  ld.RH  and  ir.  hcin;*, 

rctoi.a  1  'or  rdiiit  io-i.il  i  u ;  i.r.'. .  •  1 1  n  (im1,  revisions  as  discussed  below 
III)  '  i  i,  in.  1 ,  •  -  n ;•  i"  fj  . 

2.  Tn  vi  i  ••  of  tin  r.iiir  chanpc:;  in  Mil:;  project  result  in;-, 

t>in  '  ai  t  I  :  •  :*a t  ion,  it  vi  1 1  bo  iirn-M,iry  to  mb*  sit  this  prcposal  to 

Vet  pro;  ...  .  <  ;•  i.  odi  f  i  i  .  :  i  i  n  of  t  he  exist  in,;  not  hoi  i  .-.at  i  on .  On  21  May, 

yj  duly,  If.  Anpu-  I.  lb 70,  tin  Of  lice  of  Civil  Knnet  ions,  OSA, 

advised  t  :>•  i  Mh  o!  I  r;  t!  .t  tiic  no-;  project  shot: Id  be  reviewed 

In  the  mn.  r  a  m  :  pro',..  .  t  nul.  it  tod  lor  authorisation, 

intis. din  t  !.•  pr<  .  r.it  .  ..  <  ‘  a  :.-  ve-y  scope  ro;  ort  .  The  many  chnnp.es 

r  ?  ti  t  ('vi;  - 1  '.'i  1  .i  ut  h<  )';/.!  i  ■  if  f  l » n  f  the  pi*' » *  ^  c  t'  i  r  h  e  i*»p, 

Vc  *  ei  issil  at'  >  .  The  ref  i -.•••,  !  In-  re  study  should  lie  in .  cotif  oruaucc  with  all 

i •  1  mniin;  crtti.i.i  including  l’r inc iplcs  and  Standards. 

•*  • 

3.  -'here  been  re  ;  i  d'  r. •!  o  ditto::  ion  lifoet;  OCR  and  I'd.'!'!! 
i  .  :  In  'iv’i’..'  it  tin1  r>jvjt  r<  yard  i  up,  'bo  application  of 

"v;  i  1 1 i,  ■>  :  1 1.  pay"  to  water  sir,  ply  benefits.  It  is  the  position 

t*  >  i  k  ...  in:  c'ji.i  i.r  <o:.tr  c'i  a  f.in;;ie  purpose  aitcr- 

I'.it.vi  ,  bn)'  tb'  t  i :  cf  fir-  t  need  and  discounted  to  project 

y  ■  ■  1  >  *  •  '  P*  tht  1 . : ■:  . ■  „s  sc.,..c  1  ,  ' .  s  I... a>  |.i  .  >  j  e<  .  year 

on*  *»  p‘.  •  ‘  v  the  :  ii>-  tor  Im  supply.  Ivon  on  this  basis  th" 

a 1  ‘  •  -  '• »  of  '  i-r  supply  .is  a  j .  r*  i  ■  j  .-<t  piwp'.st  dens',  not  appear  to 
pVt.-ide  In-..  •  •  i :  r.i:f  :  i  t  . «  nt  to  jet:  l  i  i  y  the  t  e  t  a  1  pre-jest.  They cl  t  re , 

V<  or  i.  t  e  ? .  .  i » .  ;•  v.it  <  r  ’paly  r.  t  e :  i  <  • :  are  particularly  ir. port. ant  to 

d't  -  ■  Ir.  . iad  am.  tl.o  lii:.e  of  net  el.  It  is  understood  these  studies 

n>  e  "  IM,  in  m:.  ii.net  i  en  villi  the  Stale  of  North  Carol  itia  and 

\7  i  I »-  «  On  ■  y.  They  •bonld  incl.de  information  on  the  State  water 
plan  an'!  a,  .i-.t  i  i  i  p.it  i  d  i  nl  t  r  has  i  n  water  transfers  allowable  (or 
prey..  .  ted  l.  be)  unde;  exist  in”  State  law. 


7*.  Veil  i  -.  .ulei  recon:  icie  r  project  formulation  in  the  subject  report. 
All  of  tb.  1  1  nservat  ie-.i  stnr.v.e-  is  sheiv.il  as  be-in;’,  rc-cpiirod  for 
reel''  *  t  l ; . .  in  the  absence  of  the  water  Supply  purpose;  therefore, 
the-  ■  t  o  r.n  e  is  the-  sat:-''  with  j;-  witheiot-  vat '-r  aipply.  To  assure 
de  liability  i  nr  it’.iel  a  be  ne-’  i  t  to  water  supply,  there-  should  be 
poene  separable  stor.ipe-  j  or  water  supply. 


l)Ai:N-r.;r»i;  (2r.  J!..r  7r>)  2nd  Ind 

SHRjnrr:  Rrddio.:  River  I.alte,  Roddicr;  River,  Nort  li  Carolina  Design 
Memor.induri  3  -  Gemr.il  Dcsip.tt  llemcrandon  -  ritaso  I, 

J’l  an  J-oitui  Jal  ion 


4  OCT  19? 7 


!>.  After  yen  have  i.-'.de  sufficient  prepress  rn  flip  rer. tndy,  it  will 
l»e  advisable  to  ii.ive  .i  cnnit'.Mut  will:  CCi'  personnel  to  di.scu:.;; 
benefits,  lorn.ol.it  ion  and  cc:.t  allocation. 

for  Tin:  ci'ir.K  or  r.:.c  i ur.-. 


2  Ind 

V.l  iml  1,  2,  f.  3 

4 .  tit 

Added  1  iiul 

5.  Coe-Men! 


c'&Ut* 

.  chart.:::;  j .  i!cc;i::::r: 
Major  General,  LT.A 
Director  of  Civil  Vo  rite 


District  Knr.inet  r,  Cliaf  3 er Lott 


SA.  ri'  !'  MS  !:>r  i  3d  Trd 

SIP’..])  Pc-.l.lii-.  liivcr  I  -d”,  i  <•*  river,  North  enrol  inn  Kr-ij'ji 
J!-i  i '  m;:  '  i  -  ii.il  IX:si;;ii  .'Mrcmuui.  1  -  1’li.iM  I, 
l  Inn  1  .m.  Int  ir;i 

IV.,  i  ■  y’ivir.:-  .  ,  V  rpr-  of  ir.'-er:  ,  MO  Title  Ho:  Idinj;, 

30  I  ;  •  .  !'<.  Vi .  ,  Ai  In;..  Gcor;;i.t  30303  7  October  1077 

TO:  !  '  '  '  cl  I  •  •  r ,  ] e..U»n 

1.  'i'  2:;.i  In  i  in  rofcri  •>  .1  fo*-  appropriat  e  action. 

2.  A'  yen  h.  .  nnaly  i.t  yr  i.  ’.■.or I;  reqai ict.k rV ’■  nr. I  laid  cot  vomv 

Seine'-  ■'  <  t  !•.!:■>.!  of  li:  rcatud)  yea  ••hon).  i  :  >.'  ,i  t  an  ont  1  in.’  of 

that  ■  . .1,1.1  ..»e>nj;  wit:,  a  request  tl.at  ATJiD  fu; »•.'•,  be  r.ia.V  available. 

jou  V:.  v’viMCa 


1  Inc  I 

nc 


% 


maw  in  v:.  re  :■  v  i 

CoJe»:.”l ,  CVr.  ’  of  fin;  ::.'  Tf.  < 

Deputy  l)ivi:.,v.'.  Inp.ii..--  . 


}•';  i*i> i  •  ■  ;■ 1  v 'T.  ia;:i:  ••  <  in  ny.r.K  i 
Ci.r.  /.  I'.i.r.ii  ,  r; r r; 
l.\Y  l'-1 7/ 


1.  T! ;  ■  i  .  j>.  >  t  • ■  1 7 1 1  >'i  I’.'-cly  t  .  hi  e  Mi, I  u  f  .i  mi'vcy  report, 

j  i :  7  ’■  .  ■  :  i  !  i -.t .  ..•!  .•  .!•.  i  i1.  1  c. f  mi r  ,-c  y  in  pm  t  .. .  Tito  report 

!  ■  I  >  1  t  '  '  t  ,  .It  1  ■  t  ,  t  h<  i  •  pi  1  fi  ..  I  ;it  i-'.t  .lilt  i :. !>••<!  f  >  ■  r  t'.i.’.sf  I  OPM's 

( ■  i  ■,  !  p  is,  i;,  <.* .» , , :  t  i .  n;  j  10*1-2-29, 

] il  i,  .  i  ••  'I  it  these  r  cuu  i  i  i  “•••  t  '•  i'l't'o  c  lose  I  y 

V •  ’  i  '  *  7(i...  ii  ,  ■  i  i  •  ,  if !  s  .lift  .ii<-  i  (ii  i  ( i  -i  p  1 1  i h I  <■  i  1  ti  I  ti o  i* •  ■  <jn  j  r  p ■ 

1  |‘  ••  Col.,'!'.  •  .  ill  1  -.inn  d  .  -  *  111  111. HI  dll  (he  f  I  •  j  1 1  i  1 cried  L  ti  for 

1  •  * 1  ’  .  :  i  ; .  j  .  .  •  i  "  n t  'ki\  i  ,■  <  .1  pj  ejects  . 


?.  'll.:  '.11: 

f. .  t ... .  : 


>  t '.  scl.it  o  to  cv.t  1  u.it  i  ('O  of  the  flood  control 


;i.  Tie 


-  ■  i  i 


1 1 .  i  • '  ‘  1 1 . 


I  ,  t 

If  . 


s  *  .  :  j v.  1 1 


3  .  ’i  i  (  *  1  1 ,  1  ;  i  p 


•>  t  iifliific  sufficient  information  to  (!<  t  <c"i[n>'  the 
!  1  i  til:..  P..!;<  relative  to  !  tie  re.  Inc,  type,  .Tint 

|i(  t  t  ..  i!.i:  .;it.e  ;:!.(-.s  1  >t  he  included  la  the  report, 

it  •:  a;.;>...i  r  to  he  .o. ir.tr. I  for  .ill  d.inaftc 
.'•lit  •..•  1  t  it  pre  .e-.t  net  itc! ,.  lop  y  .  list  i ii.it  ion  of 
.  i  •  .!»  .'  i  x ..  -iio.iiu  i..  ;  c  ••  1 1  i  i  :Le;j  to  rent  rut  s  of 

1  in  i  •,  r  1 1.  m  1 1  it  r.s  1  pi  oduc  t  s  . 

.  .•  pi  •  voi.t  ;  <r.i  to  future  ..  t  rue t nr ••:.  can  tie  claimed 
1  ■  •  ili-f-i  pi. ii».  loir.  t  \  pc  of  he.io'it:  r.-.n  also 
n  .  ’  '.-•••  ii’.u.il  l..v  ,  at  in’c  the  !C  J-y  ,tr  flood 
.  t  t  hi  .  in  tli’  it'v-ye.r  I  !  uo:t  ;i!itin.  E»-r.»  Mrs 
;•••  ]•  •..•](!, ;  u  tl.c  !0'j-yi-.ir  flood  plain  are  fehance- 

•  ,  '  ;i  e  cl  ,ii..  .1 ,  the  report  should  ecnr.tiu  iufor- 
J.<  ..I  sin  ..r..:  1  Jr..  :  I  pvcolinj;  status  of  tile  propet  t  i  cs  . 

•p :  i<l  'e  to  evaluation  of  the  recreation  features: 


.i.  7\  .<■  ;•  .-it  re  pm  t  for  t  tie  prop,  -rd  avt  I. or  i  •/at  i  c  a  and 

ft  ■  ;  '■  .  of  .M  .  e.‘  I::.!  tr>  j.,cetit  to  the  I  i  rip  state  Tim  man 

Ch  t  i  .  i  I  1 1.  t  i  in  : . u h  it  i-i  -part  .  Apparent  1  y ,  such  a  report 

tv.  i’.  i  ’•  ,  1 1!  hy  :i'  I "  i  i  i  ....  t  i.'iliitifc  p.iivii.--  (i-VS)  in  J'jf'O.  Vic  current 

Ci. i  t  ,,i  let.:  :  ;!o-  l.itul  lr'  April  l't/A,  refers  to  that,  report 

nt  '  the  ’.'.-..e;e  p.  •  r;.,l  a  “ji.p.'t  i.t  1  "  t  'i  t  :  .it  i  on  plan  to  ot  l  .t-l 

Jo  t  1."  ’■  •tit  iJ.'piii’  the  tail;  of  ju ;.  I  i  f  i  e.i  t  i  on ,  the  cutout 

ol  t !.  ! ...  ;  •••..;  i  1  .,ii  j  r  ro-.t  ,  *.J  17 ,003  '.re  a  rr-tsuuMi'  aid  iti'ti'tal. 

Ill  v  • ,  ■  i.p'.  I  t  ■«•••:  i  e  -I  liirlu.tf-  tin*  uetr.  f  (<r  <ti  veil.;  ■  .••til  .md  r.i  nnp.i  :..otlt 

of  t! ...  j  mi'.  .•■  .  •  i  o-  ,i.  Id  in  tin-  l  u”!  report  (11.  .  t.  t  i  on  2 ,  p.tc.e  /)  . 

Tie  d.  . .  1 .  ,  ...it  •  .nl  (v.V  ci'1- tv-  si.. mid  he  rst  it;.. it  ed  ,sn.l  included  itt  the 

luihp  ol  i,  ji.rl  . 
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SUBJICT:  reneral  l'r> r  i ,-r»  lienor  and  si  -  1,  Plan  fonntlatton, 

Kcddlen  Fiver  L/ike,  Yadkin  Rlv-.r,  J'orth  Carolina 


Division  In'incer 

U.  f.  Arvy  inelnr.c:*  Division,  fcuth  Atlcntic 
Atlanta,  Cvi  is  3C...C3 


1.  The  ’"o  11  erring  itcrris  sliould  bs  included  in  tha  r.-cr.da  for  th« 

13  end  14  iiov.'nber  field  rcconne  let  nnc«  by  .'Jti  staff: 

a.  I  .cot  Laj»  with  rc-'rcrcur,."  ivo  of  the  .  .ate  of  ‘.forth  C.'.ro i 1 .11 

who  ccr>  dlrcust  the  ofC lat-or'-'  c  in  1  Inr.'.clal  participation 

In  tho  t  ro- ni  project,  and  pertlc.nlarly  t;inh  rcyj-ird  to  clio  water 
supply  feature  ■».  :  -•'•cinl  cr~'»r:  1-.  Is  attri luted  to  the  content  a  of 

par s;;rrph..i  FI  cod  IP,  » -ner.  11  . i  IF,  of  subject  report. 

b.  I’rrnr.ne  f  r.rr  '•-<*  pf  the  flr.-vi  el.iJn  eri'.i-  erf  <«■>*. -*d  *  r*  benefit 
slep.lflc'.nily  :tr.a  prcoor.td  pr^loet,  to  incu.-Js  rural  cad  tirbrr 
d-casgo  ecu tore.  l.;r*. iculnr  itcu*  ot  interest  include: 

(1)  Tht  Idcnt  I  f  I  erf  fen  of  flic  flood  rlr.ina  with  specific 
reference  io  the  nT.hrrs,  rj-prs,  rati  values  of  urban  cml  rural 
proper cine : 

(2)  The  epeclfic  location  of  affected  agricultural  land*;  nnl 

(3)  A  d f ncusn in*  of  projected  land  uee  and  cropping  patterns. 

e.  Innprct  loti  of  the  proper  ce  data  oito  f.nl  discuss  leu  of  Che 
eplilvoy  design  end  rurchcrgo  s tor ago  allocation. 

d.  Inspection  cf  the  ?75  rcrca  propored  for  vlldllfc  nltlgaffen 
end  the  lends  to  bo  taitii.ol.cd. 

c.  Tnti»octlon  of  rrvcr.nl  region. il  vater  related  recreation 
facilities  end  discussion  of  relationship  of  proposed  recreation 
plan  to  the  region"!  rt creation  aycicta. 
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5  NOV  ft/ a 

D/xw-ra 

£UBJV C.T :  General  DeMj-n  llT.or.n^ni  •  Ihnco  1,  Plrni  Fomiletlon, 
Reddies  lUvcr  Lnhe,  Ya-lkla  River,  North  Carolina 

2.  In  view  cf  the  I'.i'rd'f;  RerJc  concern  for  erultnblc  r.nd  consistent 
Inter. 'ret. ion  of  -j’  'ey,  rt-ff  review  Jr  f ocarina  on  water  r n > 1  y 
benefit  cetera!':...  i llc^’  il.r?.ve  ret irriticn,  rr.J  trcntrxnt  of 
nlt’j  .  tiers  j.vecir,  Other  ccnctma  ccu'cr  on  the  edot-jocy  o£  the 
report  rr  n  "nirvoy  ryotf*  report,  the  1-cV.  cf  r.opl  i  c::L  ion  of 
Prlnciy'cf  end  i  t-.fJ.ir.iK,  T.-i  the  ehoenco  of  infos,  nation  ralstin;; 
the  pro/ored  project  to  n  br.r-ln  plan. 

3.  Coord  imtica  of  the  et.-.ff  review  end  field  vcconnalooancc  thou  id 
continue  with  Hr.  I'.vpnB,  telephone  (2(7)  1325-7161. 


rurfh  z.  r.fT.r.rr 

Act in ~  hesidesst  Jlct.bcr 
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4,  John  ••'•il.itoJ  th  it  the  earl  loot  wo  nf'ht  ~ct  a  j»n -ahead  for  Pha:  e 
II  C:‘-J  world  !»•  after  Gd.'.  coordination  w.iri  c.r  .  •lute  in  April  VC.  How-  .vrr, 
wc  could  bi  held  up  u:i.  11  nftcr  (  onr.rcsal-'  il  action  J  •<  corpleto,  If  wo 
wait  until  tills  happen;  to  start  the  Phase  If  than  I  wo.ild  tjiona  ir  would 
bo  "ov  7f  by  i/a'c.  v.v  t./il.l  ;t».rt.  s  Inrv  II. 


Ji'.”.ry  l.  minimi 

Chief,  General  Hnglneorlnp,  hr  .nch 
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SADPD  (25  Mir  75)  1st  Ind 

SUBJi'CT :  iL-.Mii'.  River  Laic,  Reddies  River,  Jbrth  Carolina  resign 
MTJom:id;rr.  >  -  General  .’■•sign  Mca:rr;uv'.i.cn  -  Tamo  I, 

Plan  ron.ru  1  .lion 

D\,  South  Atlantic  l'ivi.-.ier.,  Corps  of  Iineincors ,  510  Title  guilding, 

30  I*ryor  Sir?-. vt,  S.  ».*. ,  Atlanta,  Ccorjia  3Ji  '3  23  June  1S75 

TO:  !^'1\  (!'V:-0«T-h..) ,  liASH  PC  7 till 

1,  This  1  it.--  I  GT*'.  **055^5  rhnr:'~s  since  rulho’-i  ration  of  the  project 

as  a  tvo-d:  a  til an  for  iln<- >  control  .hut  was  cv.r.e.vj  to  a  single  i!.r  man 
for  floe  \  t  r  •  3  in  the  iVnrrtl  Ui-si'-t  :v.».  or.vt  uta  of  J  J52.  Substc.n-ent 

to  those  a  civ  .,  ti.c  prr  vet  v  is  rv  studied  i  other  •orves  (ro<  r--  :t  ion 
and  w-it’-r  .vr’rdy)  were  vM-l.  Its  length  an!  detail  of  .Mc.r-.cntat ica  is 
ratVr  fall  in  c .ansi at  rn!  i-'ii  of  the  rcver.il  r:  ail;  leant  cMv.  es  in  li  e 
project.  In  c-.-r  jit  by  r..r,t,  rr>  a-:-nt  polio'  re. ;u ires  r,u  . vivs ion  of 

rverr to  M-vi . .  for  ran-.uhori  ration  of  the  pro  A  ct.  If  tills 

amlyr-tn  v-  c  rr'Ct,  v  •  m  ct  to  use  the  ihe.se  1  (.ill  as  the  basis  Jor  a 
very  brief  nuthorirat inn  report. 

2,  T.ie  r.’f'i'- r.t  Phase  \  of\  Fir.  si  SIS,  .and  GtiM  eot  of  I  •rdirgs  am 

forwarded  ;,r  tv  niroi  bv  current  d;to-?iv»-s.  The  tvort  r  ir-.ts  tint  the 
Red  lit-'.  i.T-  e  project  is  re  or-*,  .iealiv  f  <  ,n  r » i  • !  v:  tc  serve  t'v.-  :  ,.:1 1  ipupro-e 
C‘ f  -  r^'  o|\*  -I*  j  }«♦.**■  itu  o  /,  r  i  i  -  - 1  x  <■*  f  iro  t 

control  :  :v  h  M  .  ns  nuiM.  ;.  ed  at  sit-.  -.r.M;  i.or  >•::  w'.aonic.illy 
feasible,  an1, 'vet  to  tin  era -vats  in  the  M"’-  i:n  para  •f.-.’s.s  and 
in closure  7,  t..‘*  i  T  <'!  for  ,,~-!Ji<  s  irf.e  ’'-ct  i*.  i vnded 
for  approval  nr.  a  basis  for  ft:rti  ..r  pr«cv"  truer  ion  plavr-trr  •  or  for 
prep ira tier.  -I  n  letter  r  'ort  rcco -vii  •  rnM.  .rirnfi.:  n  v.  the  rr.xlti- 
purpose  pro.ic.  i.  The  pro- ant  plan  include:;  a::  u:  .it  ion  o  f  Ir.-ds  at. 
another  i oration  for  wil  J1  i  fe  r.iti -a;  ion.  Ta:-.  i-  Mure  is  iccumon  v.\i 
but  it  will  require  authori ration  by  (hngror.*.. 

3,  V.V-  have  sc  uncertniutv  as  to  fee:  d'-sirv  i  level  of  detail  in  the* 
Recreation  !.-•«  ntrccs  ...tix  for  I.h  .sc  1  (Mis.  .'if;  11 20-l’--iu.'i  calls  for 
detail  srvvs.  m  bcyor.d  the  l<vcl  of  oti.er  1  vise  I  olanoing.  However, 
there  is  ir>  "r'-vir-irn  for  a  contirv.-.-s  ; .1 ,? •.  ; r.r  effort  thru  l’- ia.se  I  rr.J 
Phase  II  wit.’i  a  de  fine  !  t  roiivit  ynehW'i  .  i  Ms  a  sc  1.  A  discontinuous, 
plav'it!,;  effort  has  cbv*’  w  r.oaov  a;.!  :.>/r  esar  pro  sices,  lie  believe 
Charleston  i/istrict's  c.  'ort  on  be- Idles  ..  .v-nUy  of  an  c  or  opr  in’-  c 
level  of  detail  for  a  l.  -.sc  I  HI!  on  ti.is  -rojf-ct;  i.ov.cve,r,  planning, 
will  1  i.ivc  to  bo  rovr  -i  end  co ooleted  i  :  lln-c*  II  stulics  to  produce  an 
Apivr.d.ix  fully  rep’onsive  to  the  J.P.  !i,  our  opuiion  the  full  planning 
effort  could  r.arc  a»i vnn rageoir,  1  y  be  included  in  mire  I  with  tlie  Master 
Plan  itself,  j.rou’zrcd  in  Inasc  11. 


'iwmm 


(25  J'.ir  75)  1st  Ind  23  Juno  1975 

SIQJilJf:  iVdJicr.  'Pits  r  Like,  IV  Mice.  "Ivor,  North  Caro! inn  Design 
1  Mc:;orr,”.;'.M  (v..<.-r«;l  De:»i;;n  ! SiroraiKhn  *  Phase  I, 

Han  For.ralation 

4.  Of  the  cr— w-ntr.  Its  incler-’.vr  2,  ut»  believe  tint  the  follc-nng  rant 

be  ac’  r  s.  > prior  to  Ir.»:  a  hr;*  -’  r 'nut; r»r j -at ictt  nrouct  for 

Gon;r  s:  l.r.,e.'v  ,o  ;',q:  :."i  3.1>,c  ,o  ,c,i .  H-  Cf~7  of  this  Tr.Jorr.cnvnt, 
tho  Plstt  in  r  is  !••  :r  •  . :-.u- r-L  d  to  '  vc  ■  th'-'o  co-veits  and 

prepare  :•  5  sod  c  r,  ;  truer!  .u»  1.  Vith  this  -.->1  ific.it  ion,  we 

tel  it  vc  the  '.'vsvnt  id  i .r-.r.t*  to  r.tr.r-er:  :  v";t.T.r : :t  lvn  wi  il  he 

avail: Other  c*  ::  r.ts  \rl\  I,<>  af/.iv-;r.c~J  Ln  c-ntirvur.:;  word  on  the 
ELS,  ti.o  i-iv.se  I  C::i  ot.l  foi  )o.;-on  reports  as  appnrTjnte. 

5.  r.vvly 

ordcrlv  , 

Tlie  IT  / 1 
cofistrvv  i 


*’S5Memt5cn  of  the  eot  report  is  rerao'-ted  to  that 
'  Mirv  of  the  fen  and  r.r,--v.T  rvpiu n  •  -nts  can  he  nado. 
..  7o  'P  re.  hyt  lr.elu’.es  ill-'), 000  for  cent inn lug  the  pre- 
:  :\  plaivu re. 


4  Ire  Is 
wd  7.  c. 


1  1 


or.?: 

Erir.edivr  r-  .•.»] ,  JEA. 

A  *  A  .1  *  K  '  *  M  «,■  (  •  .  * 


2.  a*';  ( -  .  -its 

3.  Fi' -1  (7o 

4. ’  Stir  CV-) 

Cop/  f’iv  :  !: 
Fid,  /.IT.': 


1 


ir«  tn  the  State  which  is  c»  roivi.s:  ly  1  i •  - 1 «  1  m  paia^raph  72  us  dated  1975 
insM-ad  d  1 1  ,  tniiy  pi.  >v  ides  :m  i .  t  1  icnt  i  r*s»  of  financial  assi  stance. 

The  St.it  i  •  ..til  A 'T  '.!i  dil  also  iM.nviir  with  too  overall  scope  of  the  proposed 
dove  I  op  i  i  . 

h.  I‘  ■  —  7",  x '  ii.it  71.  o.  In  the  last  sent  cute,  chutij'c  "Apj-T.dix  II'1 
to  "A;  .  .  i  i  i 


i .  T  >  •  ,  •■•it 

"for  pi  v  d  i.: 
in  lisle  t 1  .  ■  •  t  i •  ■  n 
Me.it . 

.i .  I’e  ear 

rr.i  1 1 1 1  ■  v .  .  :  . 


'"..i.  1 1 :  1  i ;  •  -  l'i  of  this  ;  ;  r. .  : n\h ,  1 1 1*  •  phra  e 
.  .  1.  1  IV  reined  :<  tier  <!.’->  not 


■  ‘  o'ti:  e  f  t  he  1  ('•!  v<  :i!  r. 


Jut  till:,  stntc- 


>•  ■  '  1  I  >  }•  >dd  1  .•  II.  ted  that  the  cost  of  a 

■ i i  in  t i  t  <  tr.de. 


1..  I*..  Tit  ;•  i The  l.t:  t  appro-.  -.1  os t  invito  (effective 

date  1  .ha  .  .j"  -i  :  !  1  duly  It. 


i .  p  r 

lien*  <  i-  m  .•■  ,.i 

wh'*t e  t In  1  •••  :  a.' 

If  the/  •  1  d  !  ! 
»v  it  re  a  •  t  1  i  •  .  a  : 
lb. a  er  ,  t  '■  1  d  ore  ! 

chan/. i.  :1s  r.d 

vo.  ■ . .  .  ■ .  ;  . . 1  v 

1 . 2(i  to  !  . 

til.  P.e  ‘I  ,  "  1  . 
$1.15  •  ;  •  , 

App-ad:  •:  11.  :  ■ 

lat  on  rieef  n,:. 


1  ■■■  :  a  .'**  1  at  h  111  l 

i  ,  •  ,i  i  •  i  .  i ;  | 


lat  f  ■!  c-.  t :  •  i  an  1  land  f  r.h:ince:-.*-iit 
:  t  h  'i!v.-  report  d  >e  .  n  -t  explain 

.  at  h  in  i .  !  it  ion  to  the  lt'a  year  fh'.id  line. 

,  tie.  1  ;  ■*  'lit*..  ’  lie.',  the  he.nef  1 1  .  are 

.  it;.  ;.  of  th  •  I  v  ■  1  In  no-  Acts. 

.  c.m  '  .  els’  •!  ft,  ,  the  repot  with  •  t 
1-  .  d  ..  .  he  -.Tit  .  ;  -aid  he  $7,157, (i  '■  ;e. 

.  ;  ; : , ; r  p  •..  prod...  ••  a  r  *t  ie  *  f 


a  n  >.  da  •jfi.itien  i-.  nail'd  for  the  use  or 
■ : .  i  .  •.*.  !  1  i  ■  p’.e  ••  d  111  del  .1  Ml 


■.Ms  : . : .  • . 

:*t‘(  '* i  <•!  :: 


•a  .  d  |  !  sup  197  1  plan  fo.ru 


II.  I’a  •  *’),  ’lahle  In.  Tot  al  to  lo.  :  1 1  v  nn*  :::plo/cd  should  he 

$2,9 '«(.  nr.  o  '  ,  . 

o.  I’e.  5  !,  5',  T  ’  19.  Ttie  preset.?  worth  of  $1 ,77l  ,000  covuJec 

23  year  'in  :'t*.  f.dn.  •  r  •.  bn.ft  r  u.  toad  of  <:V.r.,(no.  Int*ie..t  re.d 
arart :  rat  i;  a  c!  tJ.it.  irv.'-.d  value  e-nents  to  $23,000  i.vdru!  of  $f*l',t'.h>. 
(Also  tee  ; .  3,  pimpr*  i  9.C.,  Apjv-nlix  II.) 

p.  Pane  ,'  v.  par  eoan’i  lT'.c,  This  par  i};ra:t!i  should  h  •  reworded  as 
follow-.:’ 

Pi e*a  r  i he  and  rufoiie  i i  '*al at  ion  .  on  downstream  channels 
to  ]iji  in  ro  i.  '.  fi.t  s  tlsit  w  mis  r<  -e  then  lleod 

cariyin;  rapacity  and  voatio!  d  vein;  a.  at  a  lor.;1,  these 
(haiti.p  to  pi  event  an  undue  n.  reuse  m  llood  daa.ip.e 

J>Ot  lid  J.l  1  . 


»  nil 
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q.  I’.M'f*'.  AT  thru  <>7,  Table  2>. 

(1)  S  '.  i  tl  M.  'll)'--  nurher  of  road  r.ilej.  for  alt*,  rnatives  4,  j,  and  6 
n :  e  n*v l  tic.  .!  for  cer-.jMri-  • 


•r»:  W. :  ::i :  1  i  <  :•  would  he  United. 


(2) 

1*1  i’(i.  Till'  state  • 

•tit  ra  fc 

to  l>o  rt ;  ■ 

.  to  :-ae  iter  or 

*  tt:<  •"  op; 

(a) 

i  .1  •'(>.  t . 1 1  •  •• 

•r  for  alt 

K-'Ci «  at  ir;.  • 

.;  .  r  t '.in  1 1  i*  .  can  an. 

s :  i  i ■ 

(4)  ?■ 

*  1  ••(>  P  .--:•!!! 

’!  "i.  Th 

Appendix  i  a 

The  i  1 

'111  It.  rais*  1 

•  (lari'  i.  .!. 

(5) 

.:<■  ''I.  The  rat  i 

-fall  , 

Tito  p/c  i 

i ■  •  :  r  ’  in  i  ■.  •  .  ■  h  1  p; 

n  is  in 

lOt) .  The  ! 

■,'C  ratio  is  1 .  >  n>t  1.4. 

r.  IV'it’d *.  1.  Si:.  .•  tl.  let*.  a  of  (>  hr.  1  ':7>  r.d:-.;  in/,, 

there  aid  .  •  a  dr..,.  ■:  j  r  a  u*  vh  .  a:..!  a  cf  the  let  tor  c-  i  1 1  ;■  r 

ill  the  1  :  a  1  ■;  >r!  oi  \  \  11. 
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■  :  v. 
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pro’  .’  iy  t.  ’  , 

.  a  th:. 
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STll.lht  I:  Reddles  River  bake ,  Reddies  River,  North  Carolina  Design 
Memorandum  i  -  (•<mht.iI  Design  Memot  nndum  -  Phase  I, 

I'  Ian  i  orrmi  1  at  I  on 


'nvi'-l'm  Ingincer,  Smith  Atlantic 
\  I  I  N  :  V\DV  Y 


i.  i  r.insjut  in!  ate  .’1  inpies  ol  the  subject  design  menu,  rand  urn , 
submitted  ter  approval  in  aerordanee  with  applicable  provisions 
■t  f  K  i  1  1  !  I  -  .'  -  1  1  Si ) ,  dated  1  ue  toiler  1  9  7  I  and  S  AJ  >  Supplement  I  t- 
i.S  1  1  I  II- -  l  1  )l  I .  A  ,  opv  of  tile  trans<  ript  >'!  t  he  public  meeting 
held  on  .1.  toiler  IV/.1  was  previously  furnished  hv  SANC.f  lett*  r 
dated  ii  iiigust  197  i,  sub  |ec  I  as  above. 


.  I  be  prop,  t  plan  lias  be  u  approp  r  i  at  e  1  v  coordinated  with  all 
1  o.  a  1  ,  Mate,  and  federal  agencies  having  a  spe.  i  ll  interest  in 
the  project.  ibis  report  .r-  sul>mitted  contains  pertinent  <!o.  u- 
reniat  Ian  ■>!  this  . hdnat  i.m. 


i.  In  order  to  maintain  tin-  piojeol  on  the  s.hislule  shown  on  the 
Set  work  Analysis  attained  to  SANV(.-1‘  letter  dated  2(1  December  1974, 
si  it  'ta  I:  i’  re.  oust  rn.  t  i  oil  Planning  estimate  tor  Reddies  River  l.oKe, 
rl  .  .  ir-'lin.i,  autieuilv  is  requested  to  proceed  with  preparation 
t  tie  C  i  .a  s.  II  -  idl'd  |>v  1  lulv  1 S  /  ’> .  idle  start  ot  Phase  II  hv  1 
hi  1  v  is  .  on.ideted  essential  to  maintain  proper  .ontinuitv  ot  t  tie 
planning  i  t  tort  consistent  with  funding  and  reasonably  assure  ade¬ 
quate  development  of  subsequent  design  in  a  time Iv  manner  preparatory 
to  initiation  ot  const ruet i on  111  PY  79  as  scheduled.  Ibis  request 
is  considered  appropriate  for  the  tollowing  reasons :  (1)  the  project 
(las  been  formulated  under  t  ti<-  close  guidance  of  the  Division  Office 
and  in  ai  a  ordan.  <  with  tin'  I’ lan  formulation  Review  Conference  oi  20 
Pebruary  1974  and  SADYR  Ird  Indorsement  dated  )  April  1974,  SliB.li'.CT: 
Reddles  River  Lake,  Reddies  River,  Sort  IP  Carol  1  nil ,  Design  Memorandum, 
Phase  I,  Plan  formulation;  (2)  t  tie  project,  bv  comparison,  is  a 
fairly  small  multi-purpose  project  with  no  significant  complications; 
O)  it  lias  overwhc  1  mi  ng  support  of  t  he  local  people  who  are  openly 
appree  i  at  |  vi-  oi  previous  Corps  work  in  l  ho  area  and,  (4)  no  oh  ji'c  t  ions 
In  tin'  project  have  been  expressed  bv  environmental  groups.  It  is 
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SA>v;k-I)  25  March  1975 

SUBJECT:  Reddles  River  hake.  Reddles  River,  North  Carolina  Design 

Memorandum  3  -  General  Design  Memorandum  -  Phase  I,  Plan 
Formul at  1  on 


also  necessary  for  the  orderly  conduct  of  the  Phase  II  preparation 
t!iat  drilling  be  scheduled  as  soon  as  possible  to  permit  Its  timely 
and  resourceful  accomplishment  before  prohibitive  weather  conditions 
develop . 

4.  This  flood  control  project  is  presently  formulated  with  two 
additional  purposes,  water  supply  storage  and  recreation  development, 
that  were  not  originally  authorized  by  the  Congress.  Appendix  V 

of  the  subject  report  highlights  the  post  authorization  changes. 

5.  The  final  EIS  will  be  submitted  by  separate  correspondence  con¬ 
current  with  this  report. 


1  Inc  1 
As  stated 


HARiW  S.  wILSON,  JR. 
Colonel,  Corps  of  Engineers 
District  Engineer 
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RIDDIFS  RIV1.R  LAKF 
RIDDIFS  RIVF.R,  NORTH  CAROI.INA 


or  si  on  mfmoranihim  no.  t 

(if  M  RA1.  DPS  I  (IN  MFMORANDUM  -  I'HASI-i  I 
PLAN  FORUHXTION 


INOf  X  OF  RFPOHTS 


IVsign  Memo  Hate 

So.  Title  Sub mi 1 1  cd 


1  Site  Selection  May  1972 

Hydrology  and  Hydraulic 
Analysis  Mar  19 7 5 

COM  -  Phase  I  Mar  197S 


Date 

Approved 
4  Dec  19’’ 


V 


REDDIES  RIVER  LAKE 
REDDIES  RIVER,  NORTH  CAROLINA 

DESIGN  MEMORANDUM  NO.  3 
GENERAL  DESIGN  MEMORANDUM  -  PHASE  I 
PLAN  FORMULATION 


SCHEDULE  FOR  SUBMISSION  OF  FUTURE  DESIGN  MEMORANDA 


T1  tlf 
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REDDIES  RIVER  LAKE 
REDDIES  RIVER,  NORTH  CAROLINA 


DESIGN  MEMORANDUM  NO.  3 
GENERAL  DESIGN  MEMORANDUM  -  PHASE  i 
PLAN  FORMULATION 


PERTINENT  DATA 

Authority  for  Project.  Flood  Control  Act  of  24  July  1946  (Public  Law 
f ^t^HIJon grass ,  2nd  Session). 

Purpose  of  Project.  To  furnish  flood  protection  in  the  upper  Yadkin 
RmFitTIlIiiBorb  and  North  Rllkesboro,  North  Carolina,  and  to  reduce 
flood  stages  downstream  along  the  Yadkin  River.  The  dam  and  lake  project 
is  a  unit  in  the  general  comprehensive  plan  for  flood  control  and  allied 
purposes  in  the  Yadkin-Pee  Dee  River  Basin.  Other  purposes  of  the  project 
are  to  provide  storage  for  water  supply  and  a  pool  for  recreation  and  fish 
and  wildlife  activities. 

Location  of  Project.  The  project  is  located  in  northern  North  Carolina, 
approximately  SO  niles  west  of  Minston-Salem,  and  about  70  miles  north  of 
Charlotte  (See  Plate  1).  The  daasite  is  on  Reddies  River,  1.7  miles  above 
its  confluence  with  the  Yadkin  River.  It  lies  iimmdiately  upstream  of 
North  Rilkesboro,  North  Carol  in*,  and  the  project  is  entirely  within  Wilkes 
County  (See  Plate  2).  Access  to  the  right  (west)  abutment  of  the  dam  will 
be  provided  by  extending  and  upgrading  an  existing  road  from  state  route 
150S  to  the  dam.  Access  to  the  left  (east)  abutment  will  be  provided  by  a 
connection  to  an  existing  subdivision  street,  Coffey  Street. 

Drainage  Area.  At  damsite  -  94. 5  square  miles 

Total  Reddies  River  -  97.0  square  miles 

Lake  Data  and  Storage  Allocations. 


Surface 

Total 

Allocated 

Elev. 

Area 

Capacity 

Capacity 

Runoff 

Feature 

(ft.  msl) 

(•eras) 

(ac.  ft.) 

(ac.  ft.) 

(inches) 

Top  of  dam 

1140.0 

2175 

110,940 

Max.  water  surface 

1134.8 

2020 

99,740 

41,390 

19.79 

Top  fleod  control  pool 

1110.0 

1335 

58,350 

35,000 

6.95 

Top  conservation  pool 
Rater  supply 

1074.2 

680 

23,350 

18,400 

3.65 

Streamflow  regulation 

600 

0.12 

Sediment  pool 

1029.8 

205 

4,350 

0.86 

Streaabed 

97S.0 

vil 


Daa. 


a .  Eabankaent . 

Type 

Top  Elevation 
Maxi*ua  Height 
Length 
Top  Width 

b.  Spillway. 

Type 

Crest  Elevation 
But to*  Width 
Protection  for  Crest 

c.  Outlet  Works. 

Type  of  intake 
Type  conduit 
Size  conduit 

Conduit  capacity  at  1110.0  feet 
Land  Acquisition. 

Fee  (excluding  recreational  lands) 
Recreational  lands 
Wildlife  mitigation 
Relocations. 

a.  State  Highways 

Existing 

b.  Utilities 

Electric  transmission  line  (115  kv) 
Electric  distribution  lines 
Sewer  pt*p  stations 
Sewer  force  nains 


Rolled  earth 
1,140  feet 
165  feet 
960  feet 
30  feet 


Uncontrolled  Chute 
1,110  feet 
250  feet 
Concrete  sill 


Multi-level 
Reinforced  concrete 
9  foot  disaster 
3,440  cfs 

3,220  acres 
542  acres 
275  acres 


0.75  niles 


2,000  feet 
2,000  feet 
4  units 
3,900  feet 


o 


vlii 


1 


c.  Construction  of  the  Ink*  will  also  require  removal  or  abandonment 
of  electric  distribution  end  telephone  lines.  Gravity  sewer  lines  will 
be  abandoned  in  connection  with  puap  station  relocations.  There  are  no 
known  ceaeteries  within  the  reservoir  area. 

Public  Access. 

Recreation  areas  12 

Lake  Clearing. 

Area  700  acres 

Local  Cooperation.  No  local  cooperation  was  required  in  the  project 
document.  Local  cooperation  will  now  be  required  for  inclusion  of  water 
supply  storage  and  recreation  developawnt  in  the  project.  Local  coopera¬ 
tion  will  be  as  specified  in  the  Nater  Supply  Act  of  1958  (Title  III, 

Public  85-500)  and  Federal  Water  Project  Recreation  Act  (Public  Law  89-72). 


Hydroelectric  Power. 

None 

Estimate  of  Project  First  Costs. 

01. 

Lands  and  daawges 

$ 

2,760.000 

02. 

Relocations 

780,000 

03. 

Reservoir 

580,000 

04. 

Dam  and  appurtenances 

10,980,000 

08. 

Roads 

252,000 

14. 

Initial  recreational  facilities 

3.063,000 

19. 

Buildings,  grounds,  and  utilities 

280,000 

20. 

Permanent  operating  equipewnt 

135,000 

10. 

Engineering  and  design 

1,860,000 

31  . 

Supervision  and  adainistration 

1,190,000 

Total  project  first  cost 

$ 

21,880,000 

Annual  Economic  Charges  -  Total 

$ 

1,710, 00C 

Annual  benefits. 

Flood  Control 

424.00C 

Nater  supply 

1  ,023, 00( 

Recreat ion 

665 , 00{ 

Redevelopaent 

144 ,00( 

Total 

2,256,000 

Ratio,  Benefit  to  Cost. 

1.3 

lx 
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RF.DDIF.S  RTVKR  IAKF 
RFDD1F.S  RIVFR,  NPTTH  CAROM  HA 


OKS  I GN  Ml'MO RANDOM  NO.  1 
GFNF.RAI  DI-SIGN  MKMO RANDOM  -  PHASF  I 
PI  AN  KORMOIATION 


DFSCR I  PTMN  OF  PRO. I FGT  ARFA 


1.  Geograplt  i  i  1  iic  at  ion.  The  project  is  located  In  northern  North 
Carolina,  apprnxinat el v  SO  nlles  west  of  Winston-Salem,  and  ahoot  70 
nilis  north  of  Charlotte  (set*  Plate  1).  The  damsitc  Is  on  Reddies  River, 

1.7  miles  above  its  confluence  with  the  Yadkin  River  (See  Plate  2).  The 
reservoir  area  lies  entirely  in  Wilkes  County.  The  larpest  community 

in  the  area  is  North  Wilkesboro,  which  is  adjacent  to  the  damslte, 

2.  economic  and  social  development  In  the  project  area.  The  greatest 
economic  and  social  influence  from  Reddles  River  Lake  would  be  in  Wilkes 
tountv.  North  Carolina.  The  other  North  Carol ina  Counties  whose  economy 
would  be  influenced  by  water  resource  conservation  development  In  the 
upper  Yadkin  River  Kasin  are  Davie,  Davidson,  Forsyth,  Surry,  and  Yadkin. 

The  dependence  of  the  economy  of  this  area  on  agriculture  is  declining 

as  employment  in  manufacturing,  nonagriculture,  and  nonmanuf acturlng 
activities  are  growing  rapidly.  Population  Is  shifting  from  rural  to  urban 
areas  as  a  result.  See  Table  1  for  present  and  projected  population  of  the 
area.  Urhan  population  lit  1970  was  about  44  percent  of  the  total  slx-countv 
population  of  4')4,3t>H.  The  employment  mix  in  1970  was  about  40  percent  In 
manufacturing,  ’>  percent  in  agriculture,  and  S*>  percent  In  all  others,  such 
as  service,  government,  transportation,  retail,  and  wholesale  sales. 
Additional  disiusslon  of  the  economy  of  the  area  and  also  of  flood  damages 
and  benefits  downstream  from  the  project  are  contained  In  Appendix  1, 

Flood  Damages  and  Benefits. 

I.  The  Yadkin  River  flood  plains  for  about  f>()  miles  downstream  from  the 
project  site  are  comparatively  narrow  until  the  river  turns  to  the  south 
and  becomes  the  western  boundary  of  Forsvth  Countv.  In  its  next  70 
miles,  the  flood  plains  widen  considerably  and  are  more  extensively  used 
for  agriculture  titan  in  the  upper  area.  The  urhan  areas  ot  Wilkesboro, 

North  Wilkesboro,  FJkin,  and  lonesvllle,  N.  C.  are  subject  to  flood  damage. 
Forsythe  County  and  the  <  ltv  of  Wl ns t on-Sal cm  have  needs  for  storage  of 
surface  water  for  future  water  supply. 

4.  Description  of  Reddles  River  Basin.  Reddies  River,  a  southeastward 
flowing  tributary  of  the  Yadkin  River,  ha»  a  drainage  area  of  97  square 
miles.  The  Reddles  River  Basin  Is  somewhat  fan-shaped  being  about  19  miles 
In  length  with  maximum  width  In  the  upper  portion  of  the  basin  of  about 
10  stiles.  Streams  within  the  basin  are  hounded  bv  ateep,  heavilv  wooded 
terrain,  with  limited  bottom  lands. 

Reddies  River  is  formed  by  the  confluence  of  the  South  Fork  and  Middle 
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Fork  above  the  point  where  North  Fork  enters  the  main  stem  (see  (’late  1). 
F.a<h  of  these  three  tributaries  rise  in  the  Blue  Ridge  Mountains  at  eleva¬ 
tions  of  1,000  to  1,700  feet  where  thev  derend  rapidly  to  2,000  feet, 
generally  in  a  distance  of  less  than  three  miles.  Stream  slopes  then  Be¬ 
come  progress i ve 1 v  flatter  until  they  attain  a  slope  of  about  18  feet  per 
mile  for  an  18  mile  reach  upstream  of  the  Reddies  River  damslte.  Reddles 
River  bed  tias  an  elevation  of  975  feet  at  the  damslte  and  an  elevation  of 
*144  feet  at  its  {unction  with  Yadkin  River.  Together  the  South,  Middle, 
and  North  Forks  drain  more  than  60  percent  of  the  total  drainage  area  of 
the  Reddies  River  Basin. 


PROTECT  Al'THt  >R  !  7. AT  ION 

6.  Project  aut hor 1 zat ion .  The  Reddies  River  hake  project  was  authorized 
bv  * ongress  in  the  Flood  Control  Act  of  24  July  194b  (Public  Law  526-79th 
Congress,  2nd  Session)  which  reads  in  part  as  follows: 

"the  project  for  the  construction  of  four  detention 
reservoirs  at  the  Wilkesboro,  upper  Hllkesboro,  Reddles 
No.  1  and  Reddies  No.  1  sites  is  herebv  authorized 
substantially  in  accordance  with  plans  contained  In 
the  report  of  the  Chief  of  Engineers  dated  dune  19,  1946, 
with  such  modifications  thereof  as  in  the  discretion  of 
the  Secretary  of  War  and  the  Chief  of  F.nglneers  may  be 
advisable,  at  an  estimated  cost  of  $7,194,000."  (The 
1946  report  was  modified  and  approved  bv  Congress  in 
Senate  Itocument  No.  11,  81st  ("ongress,  1st  Session.) 

7.  The  Chief  of  Engineers  in  House  Document  No.  652,  78th  Congress,  2d 
Session,  recommended  that  the  general  plan  of  development  outlined  In  the 
report  of  the  Division  Engineer  be  adopted  as  the  basis  for  Improvement, 
step  by  step,  of  the  Yadkln-Pee  Dee  River  and  tributaries  for  flood  control, 
navigation,  and  other  purposes,  and  that  the  Wilkesboro  project  be  authorized 
for  construction  as  the  initial  step,  generally  in  accordance  with  the  plans 
of  the  District  Engineer.  The  report  of  the  Division  Engineer  recommends 
that  the  Wilkesboro  development  be  provided  as  a  flood  control  measure 

with  incidental  power;  and  that  Tuckertown,  Junction,  Morven,  Greater  Blewett, 
and  Crump's  Ford  he  constructed  for  power  development  in  the  order  named, 
as  and  when  the  costs  of  the  developments  can  be  Justified. 

8.  Senate  Document  No.  31,  81st  Congress,  1st  Session,  dated  21  March  1949, 
revised  the  reconnendat ions  of  the  Chief  of  Engineers  and  the  Board  of  Engineers 
for  Rivers  and  Harbors  contained  In  House  Document  652.  This  recossnendatlon 
called  for  deleting  therefrom  the  dual-purpose  reservoir  at  the  Wilkesboro 
site,  and  including  In  lieu  thereof,  four  detention  reservoirs  for  flood 
control  only  at  the  Wilkesboro,  upper  Wilkesboro,  Reddles  No.  1  and  Reddies 
No.  3  sites  In  accordance  with  plans  for  these  reservoirs  outlined  under 
Plan  111-b  in  the  report  of  the  District  Engineer  as  modified  by  the  changes 
suggested  by  the  Division  Engineer,  with  such  modifications  as  in  the  discre¬ 
tion  of  the  Secretary  of  War  and  the  Chief  of  Engineers  may  be  advisable. 


3 


Project  dnaimcnt  pl.in.  In  Fiscal  Year  194H  advance  planning 
v.is  started  on  the  Reddies  River  portion  of  the  authorized  plan.  In 
that  planning  the  two  Reddies  River  dams  authorized  in  1946  were  com¬ 
bined  for  greater  econonv  into  one  dam  at  a  site  near  the  mouth  of 
Reddies  River.  A  definite  project  report  on  the  single  dam  was  sub¬ 
mitted  in  March  196(1,  however,  the  estimated  benefits  were  less  than 
the  project  cost  and  the  project  was  classified  as  "inactive."  The 
plan  in  the  definite  project  report  includes  a  rolled  earthfill  dam 
162  feet  high  at  mile  1.72  (drainage  area,  94.6  square  miles)  to 
store  about  44,100  acre-feet  of  water.  of  this  total,  40,200  acre- 
feel  would  be  for  flood  control  and  1,900  acre-feet  for  conservation 
and  dead  storage.  The  area  of  the  conservation  pool  was  to  he  190 
acres.  The  plan  tie  luded  an  uncontrolled  spillway  and  an  outlet 
tunnel  discharging  in  the  spillway  downstream  of  t  lie-  crest;  and  flows 
were  to  be  controlled  by  a  single-level  control  structure.  The 
latest  estimated  cost  of  t  tie  project  under  the  definite  project  report 
plan  Is  SI  1,600,000  (lulv  1974  price  levels). 

10.  Authority  tor  plan  formulation  design  memorandum.  Preparation  of 
the  plan  formulation  design  memorandum  on  the  Reddies  River  Lake  Project 
was  authorized  bv  DAKN-CW  (SANCP,  11  .lulv  69)  second  1  ndorsement  .  Tills 
letter  approved  the  rec lassi f icat Ion  of  the  project  from  "def erred-f or- 
restudv"  to  "active"  status. 


i.TRRF.NT  NKF.DS  AND  DF.VKl.OPMKNT  OBJF.CTIVKS 

11.  (lenera i  .  The  water  resources  conservation  needs  of  the  Upper  Yadkin 
River  Basin  were  Investigated  for  the  report  "Development  of  Water  Re¬ 
sources  in  Appalachia"  dated  December  1969,  prepared  by  the  Office  of 
Appalachian  Studies  for  the  Appalachian  Regional  Conmlssion.  Investi¬ 
gations  determined  that  there  are  unfilled  water  resource  conservation 
and  development  needs  for  flood  control,  water  supply,  water  quality 
control,  general  outdoor  recreation,  and  fish  and  wildlife  conservation. 
Needs  were  redetermined  and  re-evaluated  during  the  preparation  of 

this  design  memorandum.  These  needs  and  the  desires  of  local  interests 
are  discussed  in  the  following  paragraphs. 

12.  Desires  of  local  interests.  Continued  Interest  In  the  authorized 
Reddies  River  1-ake  has  been  evidenced  on  numerous  occasions  during 
the  past  several  years.  In  a  public  liearing  held  during  the  early 
stages  of  the  Yadkln-Pee  Dee  River  Basin  Study  at  Winston-Salem  on 

21  January  1966,  the  Mayor  of  North  Wilkesboro  vged  the  construction 
of  Reddles  River  l.ake.  A  public  hearing  was  hcl-  on  4  January  1968 
in  Winston-Salem,  North  Carolina,  in  connection  with  Appalachian 
Sub-Region  D,  proposals  with  particular  emphasis  on  development  of  the 
Upper  Yadkin  River.  Widespread  support  for  the  early  construction  of 
Reddies  River  Lake  was  voiced  by  most  interests  in  the  upper  Yadkin 
River  Basin.  No  opposition  was  voiced  but  numerous  Interests  in  the 
Winston-Salem  area  requested  that  the  upper  Donnaha  site  be  given  a 
higher  development  priority  than  the  Keddies  River  I.ake  Project.  The 
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North  Carolina  Klcdrli  Membership  Corporation  also  requested  prior 
i  iinsiiliT.it  Ion  of  main  .‘item  sites  rather  than  tributary  sites.  Another 
public  meeting,  held  at  Wilkeshoro,  North  Carolina  on  ^  October  1972, 
in  connection  with  the  preparation  of  this  design  memorandum  was  attended 
bv  112  persons.  A  large  number  of  those  In  attendance  took  this  occasslon 
to  express  support  for  the  Reddles  River  Lake  Project  and  there  was  aub- 
st ant lal 1 v  no  opposition. 

1  ).  Flood  control  needs.  Flood  control.  In  addition  to  that  provided  bv 
the  W,  Kerr  Scott  Reservoir,  Is  needed  in  the  Yadkin  River  between  the 
W.  Kerr  Si ol t  Dam  and  High  Rock  Reservoir.  Fstlmates  of  flood  control 
needs  presented  in  this  memorandum  are  based  on  current  detailed  flood 
damage  appraisals  of  urban  development  and  a  thorough  sampling  of  losses 
in  the  rural  areas.  Data  were  obtained  from  aerial  photographs,  maps, 
interviews  with  farmers  and  landowners  within  the  flood  plain.  County 
extension  Chairmen,  State  and  Federal  agricultural  workers,  Industrial 
plant  managers,  owners  of  businesses,  real  estate  agents,  and  cltv  and 
countv  officials  whose  jurisdiction  or  interests  are  affected  by  the  flood 
proh 1 em . 

19.  Kxtent  and  character  of  the  flooded  area.  The  flood  plain  area  down¬ 
stream  from  the  authorized  Reddies  River  Lake  contains  the  urban  areas  of 
Wilkeshoro  and  North  Wilkeshoro,  at  the  mouth  of  Reddles  River,  and  Elkin 
and  lonesvllle,  approximately  26  miles  downstream.  Agricultural  use  is 
made  of  each  of  (he  flood  plain  reaches  lying  between  W.  Kerr  Scott  Reservoir 
and  High  Rock  Lake.  Major  agricultural  activities,  however,  are  located  in 
the  flood  plains  of  Davie,  Davidson,  Forsyth,  and  the  eastern  portion  of 
Yadkin  Counties.  Predominant  crops  include  corn,  soybeans,  and  small  grain, 
"tlier  crops  include  tobacco,  truck,  and  pastures  for  grazing  and  hay  produc¬ 
tion.  The  record  1990  f lood  inundated  about  29,000  acres  of  land  and  would 
cause  extensive  damage  if  it  were  to  recur  today.  Estimates  of  the  present  Jav 
effect  of  floods  of  the  magnitude  of  the  August  1990  event  and  a  200-vear 
frequency  event  are  presented  below.  Data  reflects  both  unregulated  condi¬ 
tions  and  conditions  which  would  exist  with  flows  properly  regulated  by  the 
W,  Kerr  Scott  Reservoir  Project  which  became  operational  In  August  1962.  A 
breakdown  of  land  use  bv  reaches  Is  shown  In  Table  1-2,  Appendix  I,  Flood 
Damages  and  Flood  Control  Benefits. 

IS.  Flood  losses.  Flood  damages  are  classified  as  urban  and  rural.  Urban 
damages  include  tangible  physical  and  business  losses  to  commercial. 

Industrial,  and  residential  property,  to  utilities,  railroads,  streets, 
bridges,  and  public  property.  Rural  damages  Include  losses  to  crops  and 
such  non-crop  losses  as  loss  of  livestock,  damage  to  rural  buildings,  and 
on-farm  fixed  improvements  such  as  fences,  farm  roads,  farm  drainage  systems, 
etc.  Rural  nonagr 1 cu 1 1 ura 1  losses  Include  damage  to  railroads,  highways, 
and  roads.  Industrial  and  commercial  establishments  In  rural  areas,  and  other 
non-farm  rural  buildings  and  Installations. 
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f'i;i  KNT  HAY  EFFECTS  OF  Fl.OODS  OF  SELECTED  MAGNITUDE 


Area  Flooded 
In  I  ,00(1  A.  rM 

Agricultural  l,ands: 

i  ’  n  r  «•  k  u  1  a  t  e< ! 

Krgu  1  .i  ( ed 

I  .<1  .it  lands  : 
l  nregu  l.it  ed 

1  it  oil 

Flood  I>.  images  In  $1,000: 

i  r  t'.m : 

'■'nregu  1  at  oil 
•’.egulated 

Kura  1  : 

l 'nregu  1  at  ed 
Regu  1  at  tnl 


ToTAI  : 

l  nrogulated 
Kegu lat  ed 


August  1940 

F  lomJ 

2()0-Year  Frequency 

FI  ood 

n.2 

11.9 

id.? 

12.3 

29.2 

33.6 

19.', 

2S.6 

10,200 

28  .  S00 

11.100 

11,900 

1 ,  300 

4,200 

1  .400 

2,400 

J  1 ,  500 

O 

o 

tx 

f'd 

12,700 

14,300 

lb.  Summary  of  flood  damages  evaluation  studies.  Table  3  summarizes 
the  results  of  the  flood  damage  evaluation  studies,  the  details  of 
which  are  presented  In  Appendix  I.  Tabulated  data  reflects  both 
current  (1974)  flood  plain  development  and  projected  development  SO 
years  hence.  Average  annual  damages,  based  on  a  100-year  period  of 
evaluation  are  also  shown.  Estimated  future  flood  damages  are  dis¬ 
counted  to  present  worth  values  based  on  assumptions  of  future  growth 
anticipated  for  the  next  SO  years  without  additional  improvements  for 
flood  control,  keeping  the  same  level  of  development  from  that  point 
to  the  end  of  the  100-year  period.  A  detailed  breakdown  of  flood 
damages  by  category  and  reach  la  shown  In  Table  1-6,  Appendix  I. 

17.  Water  supply  needs.  There  Is  usually  an  abundance  of  water  avail¬ 
able  throughout  the  upper  Yadkin  River  Basin  to  provide  for  present 
needs;  however,  during  dry  periods,  water  shortages  do  occur  in  por¬ 
tions  of  the  basin.  The  growth  of  basin  population,  the  Increasing 
rate  of  per  capita  consumption,  and  the  requi reocnts  necessary  to  meet 
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in.iustii.il  expansion  have  caused  an 
w.iIit  I  esnur<  es  nf  tho  basin.  More 
»■  it  i  r  ri-souri  es  will  be  required  to 


Increase  In  the  use  of  the 
efficient  use  of  the  basin’s 
meet  these  increasing  needs. 


lh.  Publii  water  supplies.  Public  water  supplies,  such  as  those 
maintained  bv  cities,  towns,  and  water  districts,  include  water  for 
.turns  t  i .  ,  i  ortneri  I  a  1  ,  industrial,  public,  and  municipal  use.  In  l‘J70, 
t  tu  t c  wi  re  l-i  public  water  supplv  systems  In  the  basin  between  W.  Kerr 
-i  oft  Dam  and  Reservoir  and  High  Rock  Lake.  Of  these,  twelve  systems 
in  rent  1\  use  surface  water  as  a  source  of  supply.  These  14  systems 
served  an  estimated  240,800  people  with  an  average  of  4‘f  million 
.•aliens  ef  water  per  dav.  Data  for  1  *•* 70  on  these  public  water  supply 
■■  ■- tiTe.  is  shown  in  Table  4. 


1  '4 .  Ptojeited  water  supply  needs.  Studies  of  protected  needs  Indicate 
that  water  supply  svstems  In  Davidson  and  Forsyth  Counties  will  require 
additional  storage  to  supplv  their  future  needs.  An  estimate  of  future 
needs  for  these  areas  Is  shown  in  Table  S. 

a.  Water  supply  needs  of  the  Winston-Salem  SMSA  (Forsvth  County) 
•ire  used  as  a  base  for  this  county  since  projected  urban  growth  Is 
expe. ted  to  develop  Forsvth  County  to  such  a  degree  that  much  of  the 
area  will  of  necessity,  require  municipal  water  service  in  the  Interest 
of  public  health.  Protected  estimates  of  population  served  are  based 
mi  HULKS  protections.  Projected  per  capita  water  use  rates  are  based 
on  data  contained  in  t  tie  state  of  North  Carolina  Water  Plan  and  other 
studies.  The  projected  industrial  water  supplv  demand  was  developed 

bv  charleston  District  personnel  In  cooperation  with  the  Office  of 
Water  and  Air  Resources,  North  Carolina  Department  of  Natural  and 
fconomii  Resources. 

b.  Davidson  County  currently  has  three  systems  withdrawing  water 
from  the  basin  above  High  Rock  l.ake.  These  systems  are  at  Lexington 
and  Thomasvllle,  which  utilize  a  common  reservoir  on  Abbotts  Creek, 
and  the  North  Davidson  Water,  Inc.  which  serves  the  western  half  of 
presently  rural  Davidson  County.  Projected  population  growth  In  the 
iountv  Is  expected  to  develop  the  county  as  an  urban  area  and  a  similar 
situation  will  develop  with  respect  to  a  requirement  for  municipal 
type  water  service  In  the  Interest  of  public  health,  though  at  a  some¬ 
what  slower  rate  than  Forsyth  County. 

.’0.  A  summary  of  gross  needs,  existing  supply,  and  net  needs  of  the 
above  discussed  systems  within  the  basin  are  shown  In  Table  f>.  It  Is 
estimated  from  the  foregoing  data  that  additional  storage  for  water 
supplv  purposes  In  Forsyth  and  Davidson  Counties  would  be  required 
between  the  years  2000  and  2010. 
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tabu:  4 


PUBLIC  WATER 
UPPER  YADKIN 

SUPPLY  SYSTEMS 
RIVER  BASIN 

Count v  -  I own 

Populat Ion 
Served 

Average 

Use 

mgd 

Average 
Dal  ly 

Use 

Sped 

Source 

Davidson  Countv 

-  -  ••  -  -  ■  *  - - ~~  -  — 

1  <-x  1  ngton 

25,000 

4.10 

164 

Abbotts  Creek 

Thomas v 1 1  1  e 

1 8 , 100 

2.41 

130 

Abbot ta  Creek 

North  Davidson  Water 
Inc.  (Rural) 

• 

19.200 

0.70 

37 

Yadkin  River 

Davie  County 

Mocksvl lie 

4,500 

0.40 

89 

Hunting  Creek 

Forsv_th  County 

Kernersvi  1  le 

5.000 

0.80 

160 

Hanson  Mill  Creek 

Rural  Hall  Sanitarv 

D1  st  rl ct 

2,300 

0.11 

57 

3  Well* 

U1 ns  t  on-S« lem 

140,000 

32.26 

210 

Salem  Creek  and 

Yadkin  River 

Surry  County 

Elkin 

1,000 

0.63 

215 

Elkin  River 

Mount  Airv 

7.000 

2.73 

390 

Lovills  &  Stewart 

PI  lot  Mountain 

1,600 

0.75 

469 

Creeks 

Toms  Creek 

Wilkes  County 

W 1 1 kesboro 

2,800 

2.49 

889 

Yadkin  River 

North  Wilkeaboro 

6,  700 

1.18 

176 

Reddles  River 

Yadkin  County 

loneavl  1  le 

2,200 

0.22 

100 

Yadktn  River 

Yadklnvl  1  le 

3,000 

0.13 

42 

7  Wells 

TOTAL 

240,800 

48.93 

203 
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TABLE  3 


WATER  SUPPLY  NEEDS 
UPPER  YADKIN  RIVER  BASIN 


Municipal 

Commercial 

FVfvul.it  ion 

Total  Mun.- 

Induatrtal 

Total 

Nerved 

gpcd  Com.  Use 

Use 

Needs 

•  ir 

1000  popple 

r,Al. 

MOD 

MOD 

MCD 

WINSTON-SALEM  SMSA 

(FORSYTH  COUNTY) 

1**70 

140 

1  ON 

IS. 2 

17.1 

32.3 

1**80 

1  9  7 

12S 

2S 

26 

31 

join) 

101 

180 

34 

72 

126 

joju 

•4  1  1 

2  JO 

93 

144 

239 

.'0  10 

SI  1 

2  30 

118 

172 

290 

1  EXINC.TON  AND 

THOMASVI  LI.E 

1  4  70 

-3.  S 

n9 

3 

3.6 

6.6 

1080 

S8 

110 

6 

5 

11 

jooo 

^*4 

180 

13 

12 

27 

jojo 

ini 

200 

32 

24 

36 

jo  10 

18  1 

210 

19 

30 

69 

NORTH  DAVIDSON 

WATER,  INC. 

DAVIDSON 

COUNTY 

j 4  70 

1  V.  J 

17 

0.7 

0 

0.  / 

1  **8*> 

:i 

100 

> 

A 

2.3 

4.3 

.’000 

u 

1  sr 

3 

7 

12 

JO  JO 

i  i 

180 

8 

14 

22 

JO  30 

JO 

200 

10 

20 

30 

10 


SU3MARY  OF  WATKR  SUPPLY  NEEDS 
UPPER  YADKIN  RIVER  BASIN 


Year 

1/  Gross  Needs 

MGD 

Supply 

MGD 

Net  Needs 

MCD 

18  70 

19. b 

2  38—^ 

0 

1980 

hb.5 

2  38 

0 

2000 

165 

2  38 

0 

2020 

117 

2  38 

79 

7010 

189 

2  38 

151 

]_/  Sunxnat  Lon  of  need*  developed  In  Table  5. 

2/  The  dependable  yield  of  the  Yadkin  River,  with  W.  Kerr  Scott  Dam  and 
Reservoir  estimated  at  228  MCD  and  of  Abbotts  Creek  at  10  MOD. 


21.  Tbe  municipal! ties  of  Greensboro,  High  Point,  Asheboro,  Burlington,  and 
Graham  In  the  adjacent  upper  Cape  Fear  River  Basin  will  face  possible  water 
supply  shortages  bv  the  year  2000.  Potential  solutions  to  these  water  supply 
problems  include  diversion  from  either  the  adjacent  upper  Yadkin  River  Basin 
or  the  Dan  River  Basin  to  the  north.  The  state  of  North  Carolina,  Department 
of  Natural  and  Economic  Resources,  Office  of  Water  and  Air  Resources,  in  its 
water  plan,  progress  report.  Chapter  27,  Cape  Fear  River  Basin,  .January  1972, 
further  discusses  the  above  consents  and  suggests  that  the  water  supply  system 
of  the  above  named  cities  should  be  Interconnected  with  the  Yadkin  River  Basin 
cities  of  Winston-Salem  and  Thomasville  and  other  cities  outside  the  basin  in 
order  to  develop  a  unified  water  service  area  which  would  better  meet  the 
future  water  supply  needs  of  the  highly  developed  area  known  as  the  Piedmont 
Crescent,  which  extends  from  Gastonia  on  the  west  to  Raleigh  on  the  east. 
Implementation  of  the  above  plan  would  Involve  difficult  engineering,  legal. 
Institutional,  and  socioeconomic  problems.  However,  In  view  of  the  large 
projected  region  wide  water  supply  needs,  solutions  to  the  above  listed  pro¬ 
blems  would  be  arrived  at  and  the  water  resources  of  all  basins  would  be 
utilized  on  a  region  wide  basis  rather  than  the  present  restrictive  basin 
wide  basis.  In  view  of  the  foregoing,  it  is  estimated  that  the  water  supply 
storage  in  Reddles  River  Lake,  If  constructed,  would  be  needed  and  utilized 

by  the  year  2005. 

22.  Although  Table  6  does  not  show  a  need  for  additional  water  supply  until 
between  the  years  2000  and  2020,  the  State  of  North  Carolina  has  Indicated 
its  Intent  to  begin  payment  of  the  costs  allocated  to  water  supply  upon 
completion  of  construction.  The  state's  willingness  to  start  repayment 

of  water  supply  costs  Immediately  after  project  completion  Is  necessary 
in  order  to  claim  full  benefits  for  the  total  water  supply  storage.  Full 
water  supply  benefits  are  esssntlal  to  projsct  feasibility.  Water  supply 
storage  for  future  needs  would  limit  the  water  supply  benefit,  resulting 


in  an  infeasible  project.  The  state  recognizes  that  the  nunber  of 
piitenti.il  ilamsites  Is  rapidly  decreasing  due  to  increased  development, 
and  the  state  wishes  to  insure  that  Reddies  River  Lake  will  be  built. 


.’1.  Water  quality  control  needs.  Reddies  River,  from  its  source  to 
the  North  Wilkesboro  Water  Supplv  Dam,  has  been  classified  as  a  class  A-Tl 
stream.  The  tributaries  of  Reddies  River  and  Reddies  Rivi-r  from  the 
North  Wilkesboro  Water  Supply  Dam  to  the  Yadkin  River  have  been  classified 
as  class  t  streams.  These  stream  classifications  are  shown  in  Table  11-5 
of  Appendix  II,  Recreation  Resources.  Yadkin  River  has  been  classified 
as  a  class  A-II  stream  from  W.  Kerr  Scott  Reservoir  to  High  Rock  Reservoir. 
Muddv  and  Salem  (reeks  (tributaries  of  the  Yadkin  River)  have  been  classified 
as  class  D  streams.  These  stream  classifications  are  shown  in  Table  4  of 
Appendix  111,  I'ppor  Yadkin  River  Basin  Water  Quality  Study.  A  brief  explana¬ 
tion  of  the  best  usage  of  water  for  the  various  stream  classifications  is 
as  f ol lows : 

A-II  -  Source  of  water  supplv  for  drinking,  culinary  or  food¬ 
processing  purposes  and  any  other  best  usage  requiring 
waters  of  lower  quality. 

B  -  Bathing  and  any  other  best  usage  except  as  a  source  of 
water  supply  for  drinking,  culinary  or  f ood-proceaalng 
purposes . 

(  -  Fishing,  boating,  wading  and  any  other  usage  except  for 

bathing  or  as  a  source  of  water  supplv  for  drinking, 
culinary  or  food-processing  purposes. 

D  -  Agriculture,  Industrial  cooling  and  process  water  supply, 
fish  survival,  navigation,  and  any  other  usage,  except 
fishing,  hatlilng,  or  as  a  source  of  water  supply  for 
drinking,  culinary  or  food  processing  purposes. 

Dissolved  oxygen  and  temperature  standards  for  the  different  stream  classifi¬ 
cations  are  shown  in  Table  7  below. 

TABLE  7 

DISSOLVED  OXYGEN  AND  TEMPERATURE  STANDARDS 


Stream 

Class _ Dissolved  Oxygen _ Temperature 


A-II 


B 


Not  leas  than  a  dally  average  of 
5.0  mg/1  with  a  minimum  of  not 
leas  than  4.0  mg/1 


Not  less  than  a  dallv  average 
of  5.0  tag/1  with  a  minimal  of 
not  less  than  4.0  mg/1 


Not  to  exceed  5°E.  above  the 
natural  water  temperature,  and 
in  no  case  to  exceed  84  F,  for 
mountain  waters 

Not  to  exceed  5°F.  above  the 
natural  water  temperature,  and 
In  no  case  to  exceed  84  F.  for 
mountain  waters 


I 


TABLE  7 
(Cont inued) 

DISSOLVED  OXYCKN  AND  TEMPERATURE  STANDARDS 


St  ream 

Class _ Dissolved  Oxygen _ Temperature 


Not  less  than  6.0  mg/1  for 
natural  trout  waters;  '>.0  br/  1 
for  put -and- t ake  trout  waters; 
not  less  than  a  daily  average 
of  ’>.()  mg/1  with  a  minimum  of 
not  less  than  4.0  mg/1  for  non- 
trout  waters 


Not  to  exceed  b°F.  above  the 
natural  water  temperature,  and 
in  no  case  to  exceed  84  F.  for 
mountain  waters.  The  temperature 
of  natural  trout  waters  shall 
not  he  significantly  increased 
due  to  the  discharge  of  heated 
llgulds  and  shall  not  exceed 
88  F. ;  however,  the  temperature 
of  put-and-take  trout  waters 
may  be  Increased  by  as  much  as 
1  F.  but  the  maximum  may  not 
exceed  70°F. 


I)  Not  less  than  1.0  mg/1 


Not  to  exceed  b°F.  above  the 
natural  water  tempergture  and  in 
no  case  to  exceed  84  F.  for 
mountain  waters 
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74.  The  Environmental  Protect  ion  Agency  re-evaluated  the  need  for 
providing  storage  for  t  lie  augmentation  of  low-flows  in  the  Yadkin  River. 
Their  report  included  as  Appendix  III,  concentrated  on  two  areas  of 
potential  water  quality  degradat ion:  (1)  the  Influence  of  the  city  of 
Winston-Salem  wastes  on  the  water  quality  of  the  Yadkin  River  and 
(2)  the  nutrient  enrichment  of  High  Rock  Lake  due  to  the  phosphorus  and 
nitrogen  discharges  from  all  waste  sources  in  the  basin.  The  results  of 
these  investigations  indicated  that  due  to  the  availability  of  adequate 
waste  treatments  techniques  at  the  source,  there  is  no  need  for  reservoir 
storage  for  downstream  water  quality  control  in  the  upper  Yadkin 
River  Basin. 

2b.  Regulation  of  streamflow.  North  Carolina  state  law  requires  a 
release  from  impoundments  equivalent  to  or  greater  than  the  7-day, 

10-year  low-flow  in  the  tallwater  area.  A  storage  of  600  acre-feet 
has  been  provided  to  assure  a  minimum  release  of  36  cfs  in  accordance 
with  the  above  stated  requirement. 


26.  The  advisability  of  providing  atorage  for  additional  downstream 
flow  above  State  requirements  were  considered  for  the  project.  There 
la  no  demonstrated  need  or  just  1 f lcat Ion  for  providing  this  additional 
storage  in  the  Interest  of  esthetics  or  to  support  recreational  needs 
except  as  may  be  required  to  enhance  the  fish  and  wildlife  habitat  aa 
discussed  below. 
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27.  The  T.  S.  Bureau  of  Sport  Fisheries  ami  Wildlife  re*  ormended  in 
their  detailed  report  (Exhibit  11)  that  an  Instantaneous  minlnun  release 
of  ih  i  fs  he  provided  at  project  cost  to  preserve  minimum  downstream 

f 1 sh  habi tat . 

28.  General  recreation  needs.  The  need  for  additional  water  oriented 

recreational  opportunities  in  the  upper  Yadkin  klver  Basin  was  Investi¬ 
gated  for  this  memorandum.  Tire  results  which  also  considered  the  re¬ 
commendations  of  t'SHSFfiW  (Exhibit  2 )  are  included  as  Appendix  II,  Ke- 
creation  Resources.  About  27 4,ufi(i  people  now  reside  in  the  e  l>tht  - 
county  day  osc  recreation  market  area  of  Reddies  River  l-ake.  The  anti- 
*  i pa ted  growth  of  population  ft'  t  be  market  area  will  cause  an  expanding 
need  for  water  oriented  recreation  facilities.  He-  real  Ion  needs  are 
projected  to  Increase  from  about  1  Sod  annual  recreation  days  In 

1980  to  about  2,')41,'>00  In  2020.  There  are  several  recreational  areas 
within  the  project  market  area.  However,  there  are  on  1 v  three  signifi¬ 
cant  lakes  providing  water  based  recreation  lac  ill  ties  within  the  market 
area.  Thev  are  the  Corps  of  Engineers'  W.  Kerr  Scott  Dam  and  Reservoir 
and  Duke  Power  Company's  hake  Hickory  and  Rhodiss  lake.  The  extent  of 
development  at  the  two  Duke  Power  lakeH  is  not  considered  sufficient  to 
have  an  impact  on  the  recreational  demand  at  Reddies  River  lake.  The 
existing  facilities  at  W.  Kerr  Scott  is  expected  to  receive  about 
1,100,000  annual  visitors  or  about  hi  percent  of  projected  IRBY  demand 
and  only  about  43  percent  of  projected  2020  demand. 

29.  The  existence  of  adequate  recreational  facilities  is  a  very  im¬ 
portant  factor  in  determining  the  economic  growth  potential  of  an 
area.  Extensive  studies  made  by  various  static  and  Federal  agencies 
reveal  a  surprising  uniformity  in  the  range  of  outdoor  interests  and 

in  the  popularity  of  the  various  forms  of  outdoor  recreation.  Picnicking, 
swimming,  fishing,  and  boating  generally  head  the  list  of  activities 
requiring  personal  participation,  with  hiking,  hunting,  and  camping 
following  in  that  order  of  nopularlty.  The  principal  recreation 
interests  are  directly  concerned  with  the  availability  of  suitable  bodies 
of  water,  such  as  Reddles  Klver  lake  would  provide  tor  recreational  purposes 

JO.  Fish  and  wildlife  needs.  Fishery  resources  in  the  upper  reaches  of 
Reddies  River  consist  primarily  of  cold  water  species  such  as  rainbow  trout, 
while  the  lower  readies  provide  habitat  for  warm  water  species  such  as 
small  mouth  bass,  rock  bass,  bluegill,  catfish,  and  suckers.  The  North 
(.arolina  Office  of  Fisheries  and  Wildlife  Resources  stocks  adult  trout  In 
the  upper  reaches,  which  would  be  above  Reddles  Klver  I.ake.  Present  fishing 
pressure  is  considered  moderate  for  both  cold  and  warm  water  species  through 
out  the  stream  run.  Wildlife  consists  of  low  to  moderate  populations  of 
forest  and  farm  game  species  such  as  deer,  rabbit,  squirrel,  fox,  raccoon, 
opossum,  grouse,  quail,  and  dove.  Hunting  pressure  in  the  affected  area  Is 
moderate.  Moat  losses  of  stream  fishing  would  be  replaced  by  reservoir 
fishing  which  would  have  much  greater  productivity  and  utilization.  At 
recoaatended  by  the  U.  S.  Bureau  of  Sport  Fisheries  and  Wildlife  (Exhibit  2), 
the  losses  in  hunting  opportunity  due  to  project  implementation  would  be 
mitigated  by  purchasing,  at  project  expense,  17S  acres  of  land  adjacent 
to  the  Thurmond  Chatham  Wildlife  Management  Area.  Tills  land  would  be  made 
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avail. .hi.  i(.  iiit-  V '  r  1 1 1  (arollna  Wllu  .ourceii  (  unbIhh  ion  fur 

i  hi  i'iik  i  vi  wi  Ml  if.-  management  purpo  e  Bureau’ll  National  Ki-h.i  •*  .1 

k.-H.-ar.l;  iii-i;uii  •  Htlrvatcd  In  their  .  (Exhibit  3)  the  nunl-rr  ot 

annual  angler  .lavs  that  .ould  he  expected  at  Reddies  River  lake. 

U  .  N.iv  igat  ton.  lh.-r«-  is  an  authorized  hut  inactive  navigation  |>  r  •  •  •  -  t 

will  n  :  ti-v  lih  s  <('i  1  tiannel  feet  deep  for  a  distance  of  1  l‘,  miles  it.  • 

the  rail  fi.nl  ‘ridg.-  .it  the  head  of  High  Rock  Lake  near  Ra  1  i  shin  v ,  North 
'.iroltn.i.  Abandonment  1  f  this  project  waft  rei  nawniird  in  House  Ho-  uftrnt 
*■’.  <h,’,  h‘*t  (1  I  (. tigress,  1st  Session,  192b.  Tliere  Is  n.  .lefftonn  t  r  a  t  ed  tire  ! 

■ 1 1  hist  il  1.  nt  I  "i  for  111  v  1  ga t  1  on  on  the  Yadkin  River  above  High,  Rim  k  lake. 

N<  i'tospoits  f.u  movements  of  ,  i.iau-r<  r  on  t  tie  upt-er  Yadkin  Rivet  is  kn..vt 

of  it  this  It  ne . 


t .' .  Hv  d  r  uf  1  e.  t  r  1 ,  powe  t  .  'V*  t  .>•  t  he  »  1  e.  t  r  l .  a  1  generating  •  apa.  i  t  v  an.: 
rni-l  >:v  it  tin-  h  sin  is  now  prndu* ed  bv  strain.  Tii*-  basin  needs  tor  tie,  ttl  a 
power  are  expe,  ted  to  In.  ream'  Is  times  present  use  be  .’<12(1,  Ho  ever,  no 
potential  1  -droplet  trl  power  proieit  In  t  lie  b.isin  is  e.  onom  1 .  a  1  1  v  feasible 
at  this  ttr.e.  Tfiere  would  be  a  market  for  anv  power  that  Reddieft  River  lake 
•  ouM  produie,  but  the  Imluftion  of  hvdroe  1  e  1  t  t  1 .  power  In  this  pro  j  pit  was 
found  bv  tile  federal  Power  <  Om  1  Hu  Ion  to  be  ec  nnonl .  a  1  1  v  infeasible  at  this 
t  1  me  . 


13.  lieve lopment  objectives.  Additional  flood  control  Btorage  Is  needed  in 
tiie  Yadkin  River  Basin  to  supplement  the  limited  control  provided  bv  the 
W.  Kerr  Scott  Kan  and  Reservoir  in  the  headwaters  of  the  Yadkin  River.  It 
was  found  in  the  Appalachian  studies  of  this  baaln  that  the  authorized  Reddies 
River  1-ake  would  be  an  economically  feasible  project  ■  »ch  would  provide 
flood  control,  water  supply,  water  quality  control,  general  outdoor 
recreation,  and  fish  ..nd  wildlife  conservation.  Conclusions  reached  in 
that  study  were  that  Reddies  River  Lake  should  be  the  next  major  water 
resource  development  constructed  in  the  basin,  and  that  It  should  be 
followed  closelv  bv  Roaring  River  Reservoir,  and  that  Mitchell  and  Fisher 
River  Reservoirs  should  be  deferred  for  future  study.  The  primary  reason 
for  the  recomnended  delay  of  the  latter  two  projects  is  that  the  combination 
of  W.  Kerr  Tcott,  Reddles  River,  and  Roaring  River  could  meet  all  presently 
Identifiable  water  needs,  except  recreation,  until  about  2010.  Another 
reason  for  the  reconanendat ion  was  that  the  recosmended  system  would  give  a 
1.  gli  degree  of  flood  protection  to  the  towns  of  Wllkesboro,  North  Wilkesboro, 
and  Klkln-.Ionesvll  le.  North  Carolina,  which  experience  heaw  and  persistent 
flooding.  The  towns  could  economically  develop  the  scarce  relatively 
level  flood  free  areas  created  by  the  three  reservoir  system,  which  also 
could  provide  some  of  the  other  water  resource  conservation  needs  of  the 
basin.  The  justification  of  the  above  conclusions  has  been  reinvestigated 
In  the  preparation  of  this  memorandum.  Those  conclusions  have  been  found 
to  be  essentially  valid  except  that  water  quality  control  as  currently 
defined  Is  not  needed  In  the  upper  Yadkin  River  Basin  at  this  time. 
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i  ,i  1  .  Tin-  range  of  alternatives  for  meeting  the  basin's  water 
'.t'fiis  varies  I  ran  mutually  exclusive  alternatives  of  structural  versus 
■iftistrui  tural  measures  to  a  system  of  complementary  measures  which 
iv.,  i  uiies  hith  structural  an<l  nons  t  rue  t  ura  1  components.  A  legitimate 
t  •  'tanciui.it  i«>n  should  place  relevant  alternatives  in  a  system  which 
'-■i ,ii Id  pioviile  positive  net  benefits  to  the  nation  and  to  the  region. 

!•  various  methods  ionsidered  to  meet  the  water  resources  conserva- 
!  i  •!.  development  needs  of  t  lie  upper  Yadkin  River  Basin  are  discussed 
i  !)u  following  paragraphs.  Detailed  cost  comparisons  are  discussed 
• ;  i  '.i  Plan  Formulation  Section,  beginning  with  paragraph  f>2 . 

I,,  trui  tural  alternatives .  The  possibility  of  local  flood  protection 

wi  io  ini  }  tiding  levees,  floodwalls,  or  conveyance  Improvement  appear 

limited  in  the  upper  vadkin  River  Basin  because  of  the  dispersed  develop- 

-tiital  pattern  along  the  river.  i’rotectlon  of  urban  areas  onlv  would 

leave  rural  developments  unprotected.  The  levees  and  floodwalls  required 

to  protect  urban  areas  would  have  to  extend  sufficiently  to  provide 

room  (or  prelected  growth.  In  relatively  Intensively  developed  areas, 

lcvee>.  anti  floodwalls  would  require  land  which  could  he  otherwise  developed, 

resulting  in  more-  extensive  land  use  over  a  greater  area.  With  the 

existing  W.  Kerr  Scott  Reservoir,  in  operation,  the  additional  protec- 

t  iMi  .if  lorded  hv  Reddies  River  Lake  would  provide  a  high  degree  of 

flood  protection  to  Ullkesboro  and  North  Wllkesboro  and  a  moderate 

iegree  til  protection  to  Klktn  and  lonesville,  and  reduce  flood  damages 

to  rural  development  and  transportation  routes  downstream  to  High  Rock 

lake.  The  additional  protection  that  would  be  afforded  by  Roaring  River 

lake,  recommended  in  the  report  "Development  of  Water  Resources  In  Appalachia" 

would  provide  a  high  degree  of  protection  to  Elkin,  lonesville,  and  the 

intervening  reach  while  greatly  reducing  damages  to  rural  developments  and 

transportation  routes  downstream  to  High  Rock  Lake. 

In.  Multiple-purpose  lake  projects.  Several  adequate  sites  for  the  develop¬ 
ment  of  surface  water  storage  for  water  resource  conservation  development 
purposes  exist  throughout  the  basin.  Five  multiple-purpose  lake  sites,  the 
Reddies  River,  Roaring  River,  Mitchell  River,  Fisher  River,  and  upper  Donnaha 
Projects  were  studied  individually  and  in  combination.  These  sites  are  shown 
on  Figure  1-1,  Appendix  I,  Flood  Damages  and  Flood  Control  Benefits. 

a.  Flood  control  storage.  Adequate  capacity  exists  in  the  above-mentioned 
multiple-purpose  lake  sites  for  the  inclusion  of  flood  water  storage  to  pro¬ 
vide  significant  flood  stage  reduction  below  each  considered  lake. 

b.  Water  supply  storage.  The  conservation  of  surface  water  by  the  use 
oi  lake  storage  Is  the  most  economical  means  of  increasing  the  dependable 
municipal  and  industrial  water  supplv  in  the  upper  basin.  A  dependable  supply 
of  municipal  and  Industrial  water  to  satisfy  both  present  and  future  needs 

i  on  Id  be  made  available  through  the  development  of  multiple-purpose  lake 
storage  projects. 


lb 


■  .  Water  quality  control  storage.  Suppl ementarv  control  of  residual 
wastes  In  a  stream  hv  use  of  surface  water  storage  In  lakes  was  Investigated 
hv  the  f nv I ronraent al  Protect fon  Agency.  They  found  that  though  this  storage 
could  he  used  to  augnent  low  streamflows  to  Increase  waste  assimilative 
■  ap.te it  I es ,  It  was  not  needed  due  to  the  availahtlltv  of  adequate  waste  treat¬ 
ment  techniques  at  the  source. 

d.  Regulation  of  streamflows.  A  release  from  impoundments  equivalent 
to  or  greater  than  the  7-dav,  10-vear  low-flow  In  the  tall  water  area  Is  re- 
julred  hv  North  Carolina  State  laws.  Storage  to  provide  for  greater  releases 
n.»v  he  provided  under  provisions  of  the  Federal  Water  Pollution  Control  Act 
Amendment  s  of  lb/,.’  fn  the  interests  of  recreation  including  small  boat  navi¬ 
gation,  for  enhancement  of  fish  and  wildlife  habitat,  and  for  esthetic  purpose, 
m  realties  helow  the  project.  However,  no  Justification  has  been  found  for 
regulation  of  streamflows  In  the  interest  of  recreation  including  small  boat 
navigation,  or  lor  esthetic  purposes.  The  l.’.  S.  Fish  and  Wildlife  Service, 

lti  cooperation  with  the  t'.  S.  Geological  Survev  and  the  North  Carolina 
Wildlife  Resources  Com  1 ss ion ,  made  a  low-flow  study  of  Reddles  River  below 
the  damsite.  This  study  concluded  that  a  release  of  lb  cfs  (7-day,  10-year 
flow)  would  provide  minimum  fish  habitat  conditions  in  the  downstream  area. 

e.  Recreation.  The  construction  of  surface  water  storage  lakes  In  the 
basin  would  be  a  major  factor  toward  providing  none  of  the  necessary  re¬ 
sources  tor  fishing,  swimming,  camping,  boating,  and  other  water  related  re¬ 
creational  activities. 

f.  Fish  and  wildlife.  Fisli  and  wildlife  conservation  needs  can  be 
alleviated  by  the  creation  of  new  fisheries,  increased  utilization  of  existing 
fistieries,  and  conservation  and  improvement  of  wildlife  habitat.  Reduced 
pollution  and  an  Increase  In  low-flows  as  provided  bv  multiple-purpose  lake 
projects,  could  Improve  existing  fisheries  and  create  additional  areas 
suitable  for  fistieries  development.  The  lakes  could  he  stocked  with 
suitable  varieties  of  fish;  however,  some  detrimental  effects  on  the 
existing  fishery  resources  would  occur.  Losses  to  the  wildlife  habitat, 

due  to  lake  construction,  could  be  mitigated  bv  more  Intensive  and  better 
management  practices,  particularly  on  land  acquired  for  project  purposes  and 
specifically  for  mitigation  purposes.  Zoned  "green  belt"  areas  could  be 
provided  near  urban  areas  to  protect  wildlife  habitat. 

17.  1  he  effectiveness  of  a  system  of  small  upstream  detention  structures 

was  not  explicitly  analyzed  for  comparison  against  Reddies  River  Lake 
and  the  Roaring  River  Project  since  an  equivalent  level  of  protection 
would  require  an  extensive  number  of  such  structures,  having  costs 
about  twice  that  of  the  larger  reservoir  projerts.  While  the  system 
of  small  upstream  detention  structures  could  provide  protection 
against  cropping  season  floods  to  a  larger  area  more  effectively  than 
the  large  reservoirs,  difficulty  In  controlling  reaervoir  releases 
would  sharplv  reduce  the  level  of  protection  to  urban  areas  on  the 
main  stem  from  larger  storms.  Thus,  the  direct  comparison  of  a  large 
reservoir  versus  small  upstream  detention  structures  would  not  be 
completely  valid  because  each  type  is  designed  for  different  objectives. 
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IH.  Nuns  t  i  U'~  t  >  i  r  ;i  1  a  1 1  crna  t  1  vew  .  Flood  plain  zoning  And  flood  proof  1  rig 
do  not  appear  to  he  economically  feasible  means  of  protecting  agr  1  rul  t  lira  1 
development,  roanv  utilities  such  as  railroads,  highways,  or  many 
■- 1 rue t ores  already  located  In  the  flood  plain.  However,  both  alternatives 
•an  he  used  as  tools  of  flood  plain  management  hv  local  authorities  to 
inhibit  future  development  of  flood  plains.  Total  evacuation  of  the  flood 
plain  would  result  iu  s 1 gn 1 f 1 r ant  1  v  higher  costs  than  anv  practical  flood 
•ontrol  plan,  vet  evacuation  of  certain  areas  might  be  a  feasible  alternative. 
In  much  of  the  upper  Yadkin  River  Basin,  flood  plain  development  is  required 
to  allow  economic  development  to  continue  and  as  such  t  lie  best  alterna¬ 
tives  appear  to  he  those  which  would  allow  the  development  to  proceed 
in  an  order lv  and  economic  manner. 

Id.  The  existing  W,  Kerr  Scot  t  Dan  and  Reservoir  on  the  Yadkin  River 
has  reduced  the  flood  potential  in  the  flood  plain,  and  the  construction 
of  Reddies  River  bake  will  further  reduce  this  flood  potential.  These 
protects  will  not  completely  resnove  this  flood  potential.  bocal  authorities 
should  Institute  land  use  plans  to  limit  development  of  the  flood  plain. 

"nlv  development  that  can  coexist  with  potential  flooding  should  be  allowed 
in  this  1 lood  hazard  area.  t.ocat  authorities  should  be  encouraged  to 
Institute  regulations  as  presented  in  paragraph  114c.  Presently,  there 
are  no  >  Itv  or  county  land  use  plans  designed  to  prevent  future  flood 
damages  in  the  project  area.  Flood  plain  development  accelerated  following 
the  completion  of  W.  Kerr  Scott  Dam,  and  unless  local  authorities  promulgate 
regulations,  these  encroachments  are  likely  to  Increase  In  anticipation  of 
the  Reddles  River  Project.  bocal  authorities  should  be  made  aw.. re  that 
although  these  projects  will  reduce  flooding,  a  flood  potential  will  still 
exist  for  development  in  the  flood  plain. 

40.  Flood  plain  information  studies  have  been  prepared  bv  the  Charleston 
District  and  presented  to  Wllkesboro  and  North  Wilkesboro,  and  to  Klkln 
and  ionesvllle.  North  Carolina,  for  their  consideration  in  Implementing 
the-  various  flood  plain  management  practices  that  could  reduce  both 
present  and  future  flood  damages. 

41.  Waste  treatment  at  source.  The  treatment  of  wastes  at  their  source 
is  roost  essential  In  the  reduction  of  pollution.  Requirements  governing 
waste  treatment  are  the  responsibility  of  the  State  of  North  Carolina  and 
local  agencies.  The  quality  of  water  In  the  streams  has  been  Improved 
under  the  pollution  abatement  program  of  the  North  Carolina  Office  of 
Water  and  Air  Resources  and  Is  expected  to  continue  to  improve  under 
this  program  and  the  implementation  of  the  Federal  Water  Pollution  Con¬ 
trol  Act  Amendments  of  1972.  Present  technology  penults  a  high  degree 

of  treatment  of  domestic  sewage  and  most  Industrial  wastes.  Treatment 
bevond  secondary  of  all  wastes  to  virtually  eliminate  residual  pollutants 
would  be  required  under  the  above  act  If  required  to  obtain  a  satisfactory 
effluent.  Adequate  waste  treatment  must  be  provided  at  all  significant 
waste  sources  If  maximum  development  of  the  basin's  water  resources  for 
water  supply  and  recreational  purposes  is  to  be  achieved. 
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42.  Water  quality  i  <ml  rnl  .  Hater  quality  within  the  Reddies  River  Rasln 
is  goon,  and  the  watershed  iR  sparsely  developed.  The  only  pollution 
reported  within  t  lie  basin  is  occasional  turbidity  in  the  North  Fork  which 
is  caused  hv  erosion  from  farming  and  in  Reddies  River  due  to  gravel  washing 
operations.  Dissolved  materials  are  low  throughout  the  watershed.  The 
construct  (on  of  the  Reddies  River  i.ake  Protect  should  not  be  allowed  to 
degrade  existing  water  quality  standards  in  Reddies  and  Yadkin  Rivers 
or  in  Reddies  River  i.ake  itself.  The  major  effect  of  the  protect  on 
water  quality  will  be  on  dissolved  oxygen  and  temperature.  Water  quality 
studies  will  be  initiated  during  the  ('.DM  -  Phase  il  report  to  determine 
what  !).  ",  .jnd  temperature  can  be  expected  in  water  releases  from  the 
dan.  These  studies  will  also  determine  the  need  for  multi-level  Intake 
to  maintain  existing  water  quality  standards.  The  KPA  investigations  of 
water  quality  eontrol  needs  and  possible  solutions  (Appendix  III),  concludes 
that  due  to  the  availability  of  adequate  waste  treatment  technfques  at  the 
source,  there  is  no  need  for  reservoir  storage  for  downstream  water  quality 
control  in  the  upper  Yadkin  River  Basin  or  other  alternatives  for  this 
purpose.  laical  interests  will  be  encouraged  to  participate  In  water  quality 
control  In  accordance  with  the  recommended  item  of  local  cooperation  In 
paragraph  114h. 

4).  Water  supple,  (.round  water  yields  are  not  available  In  sufficient 
quantities  to  satisfy  all  the  future  municipal  and  Industrial  water  supply 
needs  of  tlie  upper  Yadkin  River  BaHln  which  lies  in  the  Piedmont  Plateau 
and  Blue  Ridge  Mountains.  This  area  is  underlain  with  relatively  low- 
violdlng  aquliiers.  In  vic*w  of  the  low  ground  water  yields,  selection 
of  the  nost  feasible  method  of  providing  for  water  supply  needs  must  be 
based  upon  aval  tali  1 i tv  and  economic  considerations.  barge  needs  from 
point  sources  arc-  more  economically  developed  from  surface  sources  in  the 
upper  Yadkin  River  Basin.  All  of  the  larger  cities  and  towns  In  this  basin 
now  obtain  their  water  supply  from  surface  water  sources. 

44.  Water  supply  could  be  furnished  from  large  and  small  impoundments, 
ground  water  development,  or  the  needs  could  be  modified  by  substitution 
of  water  saving  processes  and  devices  or  from  exclusion  of  those  firms 
which  are  heavy  water  users  in  favor  of  firms  which  have  very  low  water 
requirements.  In  terms  of  substitution  of  technology  or  exclusion  of 
"wet"  industries,  the  economy  of  providing  additional  water  supplv  over 
the  alternatives  is  considered  positive.  Projected  needs  make  some 
allowance  lor  technological  changes  but  the  relatively  minor  influence  of 
water  on  production  costs  would  indicate  that  roost  firms  would  react  most 
positively  to  the  availability  of  plentiful  supplies  of  water  or  to  its 
relative  scarcity  rather  than  to  its  cost.  The  United  States  Geological 
Survey  in  Its  Appalachian  studies  indicated  that  ground  water  costs  would 
he  on  the  order  of  cents  per  thousand  gallons  delivered  to  the  well  head 
In  the  upper  Yadkin  River  Basin.  Surface  storage  costs  range  a  little  over 
one-tenth  as  much  (baaed  on  average  cost  for  Roaring  and  Reddles  River 
Uike).  The  aspect  of  transmission  cost  has  been  omitted  from  this  com¬ 
parison,  but  the  advantage  of  surface  storage  coat  over  ground  water  appears 
to  be  sufficient  to  preclude  the  consideration  of  ground  water  for  more 
than  small  supply  sources. 
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4  '> .  Outdoor  ret-  reat  Ion  .  Al  t  ernal  i  vpb  lor  providing  water  related  outdoor 
re< real  ion  opportunities  includes  small  and  large  impoundments  for  single 
and  multiple-purpose  uses.  There  do  not  appear  to  he  any  significant 
opportunities  for  the  expansion  of  recreation  facilities  at  any  publicly 
owned  impoundment  In  the  upper  Yadkin  River  Basin.  The  magnitude  of  needs 
indicates  that  several  large  impoundments  would  he  required  in  addition  to 
all  foreseen  upstream  watershed  projects  and  other  impoundments. 

•it).  Sunnarv .  The  alternatives  to  the  reservoir  considered  In  this 
report  do  not  appear  to  satisfy  the  full  range  of  water  resource 
development  needs  required  to  maintain  and  stimulate  the  rate  of 
economii  development  enjoyed  at  present  in  the  Yadkin  River  Basin. 

Reddies  River  lake  in  conjunction  with  the  existing  W.  Kerr  Stott 
f’am  an<i  Reservoir  anti  appropriate  flood  plain  management  practices 
wuld  provide  a  high  degree  of  flood  damage  reduction  and  also  pro¬ 
vide  (or  needed  water  supply  and  outdoor  recreation.  Provision  of 
these  services  would  assist  in  maintaining  and  stimulating  the  rate 
of  economic  dove lo pmont  in  the  Yadkin  River  Basin. 


INVKSTlflATIONS 

47.  Surveys  and  studies  for  project  document.  The  more  important 
previous  surveys  and  studies  made  in  connection  with  t  lie  project  do- 
tumenl,  which  formed  the  basis  for  authorization  of  the  Reddies  River 
hake  Project,  and  other  various  Investigations  relating  thereto,  are 
described  in  the  following  paragraphs. 

48.  In  1943,  plans  for  development  of  the  Yadkin-Pee  Dee  River  Basin 
were  prepared.  The  Chief  of  Knglneers  roconmended  adoption  of  a  step 
by  step  plan  of  improvement  of  the  basin  for  flood  control,  navigation, 
and  other  purposes  in  general  accord  with  the  Division  Engineer's  re¬ 
port.  This  report  contained  recommendations  for  the  construction  of 
the  Wllkesboro  project  for  flood  control  and  power  generation,  and  the 
construction  for  power  purposes  only  of  the  Tuckertown,  Junction,  Morven, 
Creater  Blewett  and  Crump's  Ford  projects  in  the  order  named.  Authori¬ 
zation  of  the  Wllkesboro  project  construction  was  reconmended  by  the 
Chief  of  Engineers  as  the  initial  step  In  the  development  of  the  basin. 
Following  construction  at  Wllkesboro  the  remaining  projects  were  to  be 
considered  onlv  ns  each  became  economically  Justified.  This  report  be¬ 
taine  House  Document  No.  6S2,  78th  Congress,  2nd  Session. 

49.  A  report  dated  19  June  1946  revised  House  Document  6S2  to  delete 
therefrom  the  dual-purpose  reservoir  at  the  Wllkesboro  site  on  the 
recoanendat ion  of  the  Chief  of  Engineers  and  the  Board  of  Engineers  for 
Rivers  and  Harbors  and  Including  In  lieu  thereof,  four  detention  reser¬ 
voirs  for  flood  control  only  at  the  Wllkesboro,  upper  Wllkesboro,  Reddles 
No.  1  and  Reddles  No.  3  sites.  This  report  became  Senate  Doc  men  t  No. 

31,  81st  Congress,  1st  Session,  and  the  four  reservoirs  are  outlined 
under  Plan  III  — b  of  the  District  Engineer’s  report  as  modified  by  higher 
authority. 
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bo.  riu'  spoi  lt  i>  author!  tv  fur  the  Reddle*  River  Flood  Control  Develop- 
nont  is  contained  in  the  Flood  Control  Act  approved  24  Inly  1946  (Public 
law  926- 79th  Congress,  ,'nd  Session)  which  reads.  In  part,  as  follows: 

"...  The  pro  lent  for  the  construction  of  four 
detention  reservoirs  at  the  Wllkeshoro,  upper 
Wtllesh.ro,  Keddies  No.  1  and  Reddles  No.  1  sites 
is  hereby  authorized  substantially  In  accordance 
with  plans  contained  In  the  report  of  the  Chief  of 
hnglneets  dated  hint*  19,  1946,  with  such  mod  t  - 
lic.it  tons  thereof  as  in  the  discretion  of  the  Secre¬ 
tary  of  War  and  the  Chief  of  Frig  1  nee-,  s  mav  he  advis¬ 
able,  at  an  estimated  cost  of  $7, 19 a, 000  ..." 
t  The  I  ‘Iso  report  was  mod  1 1  led  and  approved  hv  Congress 
in  Senate  !>o.  intent  No.  11,  81st  Congress,  1st  Session.) 

>1.  Studies  subsequent  to  authorization  and  prior  to  current  report. 

Studies  relating  In  whole  or  In  part  to  the  Reddles  River  Lake  Project 
whiib  followed  initial  authorization  and  are  completed  are  described  In 
the  following  paragraphs. 

'>2.  Funds  tor  initiation  of  a  Definite  Project  Report  on  Reddles  River 
were  allocated  hv  advice  of  allotment  No.  (-JJ27,  dated  lb  August  1947, 
1NCF11.  Preliminary  studies  prepared  at  the  outset  of  the  Definite  Project 
Report  considered  1  >  different  plans.  Plans  1  through  12  dealt  with  the 
authorized  Reddles  No.  1  and  No.  1  sites,  and  Plans  13  through  lb  dealt 
with  one  high  dan  at  the  Reddies  No.  1  site.  In  the  course  of  the  work, 
si u f  f  1  *  lent  evidence  was  developed  to  demonstrate  the  superiority  of  the 
single  dam.  The  advantages  of  Site  No.  1  are  listed  below: 

a.  lower  first  <o.st  of  construction  with  greater  flood  protection 
than  that  i  1 aimed  In  the  review  report. 

b.  Lower  operation  and  maintenance  costs. 

i.  hi  initiation  of  expensive  highway  relocation  at  Site  No.  3. 

d.  Slmpl 1 1 1  cat  loti  of  reservoir  operation  In  territory  where  lag  time 
between  rainfall  and  runoff  Is  verv  short. 

e.  Bottom  lands  in  Reddles  No.  3  reservoir  area  contained  homes  and 
good  farmlands,  whereas  the  added  storage  capacity  In  Reddies  No.  1  resulted 
in  verv  limited  farm  or  home  damage. 

In  view  of  the  evidence,  approval  was  granted  by  the  Office  of  the  Chief 
of  Knglneers,  14  February  1949,  for  continuance  of  the  definite  project 
studies  on  the  basis  of  planning  a  single  "high"  dam  at  Reddles  Site  No. 

1.  Final  phases  of  the  preliminary  studies  were  devoted  largely  to 
developing  the  project  plan  on  the  basis  of  one  high  dam.  Prior  to  the 
submittal  of  the  final  report,  two  conferences  were  held  in  the  District 
Office.  On  20  October  1949,  a  conference  was  held  with  the  representatives 
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l r"m  th»>  South  Atlantic  Division  Office.  All  plans  were  discussed 
.md  it  was  decided  that  the  plans  that  called  for  one  high-dam 
n covet r  should  he  explored  further  for  benefits.  i>n  22  November  1949, 
a  so  oml  lonferonoe  was  held  with  representatives  from  the  District 
office,  tlic  Division  Office,  and  the  Office  of  the  Thief  of  Engineers. 

'■'at  Ions  aspects  of  the  plan  were  discussed,  but  it  was  decided  that 

■  ■■in  . . vidence  on  present  dav  benefits  wag  larking  and  that 

additional  lield  work  and  office  studies  would  be  necessary  hut  not 
tot  the  Definite  Project  Report.  The  conferees  were  satisfied  that 
.inv  ..!  tin-  single  dam  schemes  under  Plans  11  through  15  would  provide 
ct<. Hot  benefits  it  less  cost  than  the  authorized  project.  I'pon  con- 
plet  ion  of  (lie  report,  the  project  was  placed  on  the  "Inactive”  list 
due  to  the  unfavorable  cost  benefit  estimates. 

>>.  In  1952,  studies  began  on  the  authorized  two-dam  plan  for  the 
upper  Yadkin  River.  These  also  resulted  In  a  single-dam  plan  for  a 
reservoir  on  the  Yadkin  at  the  Wilkesboro  site.  The  Wilkeahoro  projert, 
liter  named  W.  Kerr  Scott  Reservoir,  was  approved  and  constructed.  It 
was  lompleted  In  1962. 

>4.  During  the  Appalachian  studies,  it  was  assumed  initially  to  include 
!  lie  Reddies  River  Project  as  part  of  the  report.  It  was  further  assumed 
that  the  Reddies  River  Project  should  he  treated  as  a  multiple-purpose 
project  In  order  to  meet  tile  water  resouce  needs  of  t  tie  areas,  as  en¬ 
visioned  bv  the  Appalachia  Act.  The  District  was  then  directed  to  make 
the  nei essarv  studies  for  the  Reddles  River  Project  utilizing  the  basic 
assumptions.  Studies  were  made  of  survev  scope  which  included  Reddies 
River,  KoarinR  River,  Mitchell  River,  and  Fisher  River  projects  operating 
as  a  svstetn.  Storage  allocations  of  the  various  purposes  assigned  to 
the  Reddles  River  Project  were  based  on  the  designated  system  which 
would  best  meet  the  water  resource  development  of  the  basin.  These 
studies  were  presented  in  the  first  draft  of  the  report  to  the  Office 
of  Appalachian  Studies  in  Cincinnati.  That  office  made  the  decision 
not  to  Ini lude  the  Reddies  River  Project  in  their  report  per  se,  but 
to  treat  tlie  development  as  an  authorized  project  in  place.  However, 
it  was  concluded  that  the  authorized  Reddles  River  Project  would  be 
a  multiple-purpose  project  since  the  studies  made  for  the  first  draft 
clearly  indicated  that  the  project  should  share  in  satisfying  the  water 
resource  needs  of  the  basin. 

55.  In  1969,  an  Economic  Restudv  was  made  which  provided  information 
to  reclassify  the  Reddies  River  i.ake  Project  from  "deferred  for  restudv" 
status  to  "active"  status,  and  to  show  that  the  Reddles  River  Project 
was  eronomii  ally  feasible.  During  the  course  of  the  restudy,  a  review 
of  the  Definite  Project  Report  was  made.  it  was  found  that  the  infor¬ 
mation  as  presented  was  sound  and  tlvat  the  best  location  of  a  dam  was 
at  the  previously  selected  Reddies  Site  No.  1.  The  study  extended  the 
Investigations  made  for  the  1950  definite  project  report  by  updating 
t)\e  hydrologic  and  other  engineering  information  but  without  new  founda¬ 
tion  explorations  or  other  field  surveys.  Economic  data  was  developed 
concurrent  with  the  reservoir  system  studies  for  the  development  of  the 
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upper  Yadkin  River  Basin.  For  study  purposes,  a  logical  system  of 
developmental  protects  was  adopted  and  these  consisted  of  the  following: 

a .  W.  Kerr  Scott  (existing). 

b.  Reddies  River  Project  (authorized). 

•  .  Roaring  River  Project  (to  lie  r  eronsnended ,  Office  of  Appalachian 
St  ud  i  es  )  . 

d.  Mitchell  River  Project  ( recount  ended  for  future  study,  Office  of 
Appa  1 .11  hi  an  Studies). 

e.  fisher  River  Project  (recommended  for  future  study.  Office  of 
Appa 1  a eh i an  st ud l es) . 

Mi.  On  4  December  1*170,  a  pos t -aut hor i  za t  ion  supplement  to  the  Economic 
Res  t  ml  v  was  submitted  and  served  as  notification  of  and  Justification  for 
significant  post -aut hor i zat ion  changes.  Most  significant  of  the  changes 
were  the  addition  of  water  quality  control,  water  supply,  and  recreation 
as  project  purposes  along  with  the  previously  authorized  flood  control. 

The  District  Engineer  at  that  time  reconnended  that  the  Reddies  River 
Project  he  approved  for  funding  purposes  and  that  work  be  allowed  to 
proceed  on  the  basis  of  present  study  and  evaluation  through  the  advanced 
engineering  and  design  stage.  He  also  reconnended  that  further  treatment 
of  project  formulation,  if  desired,  he  accomplished  in  the  General  Design 
Memorandum  and,  if  appropriate,  be  submitted  to  higher  authority  for  re- 
veiw  and  reconnendat Ions .  On  the  basis  of  the  aforementioned  investigations, 
the  Charleston  District  Engineer  was  instructed  to  proceed  with  the  advanced 
engineering  phase  of  the  studv  with  design  support  to  be  supplied  bv  the 
Savannah  District. 

')!.  In  accordance  with  instructions  contained  In  SADEW  (4  Dec  70)  3rd 
Indorsement,  dated  19  January  1971,  preparation  of  a  design  memorandum 
entitled  E.conomics  and  Project  Formulation  commenced.  Prior  to  completion 
of  this  studv,  Charleston  District  was  Instructed  to  prepare  a  Phase  I  GDM 
as  prescribed  In  ER  H10-2-11M).  Work  accomplished  to  date  was  to  be  used 
in  preparation  of  a  Ptiase  I  GDM. 

Stt.  In  their  design  support  role,  the  Savannah  District  has  submitted  the 
Design  Memorandum  on  Site  Selection,  D.M.  No.  1  dated  22  May  1972.  The 
Site  Selection  Study  reaffirmed  the  Definite  Project  Report  findings  that 
a  single  dam  at  the  Reddies  Site  No.  1,  now  called  Site  A,  should  be  adopted 
for  design  and  construction, 

S9.  Design  Memorandum  No.  2,  Hydrology  and  Hydraulic  Analysis  presents 
a  description  and  analysis  of  the  hydrology  for  Reddles  River  i.ake.  The 
criteria  employed  and  the  results  of  studies  used  in  establishing  the  basic 
hvdrualir  design  are  also  described.  The  following  data  is  presented  in  this 
mestnrandian: 

a.  Area  and  storage  capacity  of  the  lake. 
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I'.  St  andard  prelect  flood. 

i  .  Spillw.iv  design  flood. 

d.  St  ourp  .1 1 1  »r.it  tons  . 

c.  'lout  .it  1  vo  length  and  crest  of  the  splllw.iv  and  outlet 
»'rks  i  .ip.i’  i  t 

f.  lentatlve  elevation  of  top  of  dam. 

i: .  Tail  water  rating  curve. 

h.  Hydrologic  characteristics  of  the  basin. 

i.  Natural  and  modified  frequency  curves. 

i.  t’nit  hvdrograph  studies. 

This  memorandum  was  submitted  for  approval  on  9  March  1971. 

<>ii.  Studies  for  General  Design  Memorandum,  Design  Memorandum  No,  3, 
Material  developed  for  the  economics  and  project  formulation  design 
memorandum  is  used  in  this  memorandun  where  it  Is  practicable.  Savannah 
District  prepared  the  Retreat  ion  Resources  Appendix  to  this  memorandun. 
Ibis  appendix  provides  the  basis  for  recreational  development  at  the 
Reddies  River  Lake  Project.  Paragraph  12 1  discusses  recreation  develop¬ 
ment  in  greater  detail.  Information  developed  in  the  following  studies 
were  used  in  preparing  this  nemo rand  ion. 

a.  Su rvey s .  Topographic  nap  of  the  damslte  area  was  prepared  to 
a  stale  of  one  Inch  equals  100  feet,  and  a  contour  Interval  of  five 
feet.  Topographic  maps  of  the  entire  project  area  were  prepared  to 
stales  of  one  Inch  equals  400  and  800  feet,  and  a  contour  Interval  of 
ten  feet.  These  maps  were  prepared  from  aerial  photographs.  field 
surveys  supplemented  the  aerial  surveys  In  order  to  obtain  road  and 
bridge  data,  cemeteries,  powerllnes  and  telephone  lines,  and  contours 
in  densely  wooded  areas. 

ti.  foundation  explorations  and  studies.  The  exploration  program 
following  project  authorization  was  Initiated  in  1946  with  borings  and 
testpits  completed  in  1947  and  1948.  The  addlr'onal  foundation  inves¬ 
tigations  that  were  conducted  for  Design  Memorandum  No.  1  -  Site  Selection 
•(insisted  of  a  geologic  reconnaissance  of  the  potential  dansites,  six 
new  borings  at  the  selected  site,  and  testing  of  the  overburden  materials. 

c.  Real  estate  appraisals.  The  real  estate  studies  included  the 
accumulation  of  available  land  maps,  determination  of  estate  to  be 
acquired,  gross  appraisal  of  land  and  improvement  costs  including 
severance  and  crop  damages,  analysis  of  land  sales  in  the  vicinity  and 
estimates  of  resettlement  costs.  The  appraisals  were  made  In  sufficient 
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Slope  to  determine  reliable  estimates  of  land  costs  for  flu-  pool  levels 
<  considered  in  the  protect. 

d .  Relocations  investigations.  The  road  relocation  studies  included 
field  examination  of  the  area,  preliminary  discussion  of  relocation  needs 
with  the  North  Carolina  State  Highway  Coins  iss  ion  and  the  preliminary  planning 
for  needed  relocations  with  estimates  of  cos'.  Of  the  existing  roads  within 
the  proposed  lake  area,  onlv  two,  SR  1540  and  SR  1546  will  he  relocated;  the 
others  will  he  abandoned.  These  two  roads  will  be  raised  to  an  elevation  of 

2  feet  above  the  flood  nintrol  pool  elevation.  Additionally,  the  highway 
commission  Informed  the  District  that  they  have  programmed  a  future 
North  Carolina  lft-268  bvpass  of  North  Wilkesboro.  Their  selected  route, 
which  is  about  1500  1 eet  upstream  of  the  dam,  would  run  along  Hoopers 
Branch.  This  location  would  he  inundated  bv  the  prolect.  In  response  to 
a  Charleston  District  suggest  ion  that  other  locations  for  the  bypass  be 
studied,  the  Conan i hk ion  proposed  a  location  about  Sf'0  feet  further  upstream 
from  the  Hoooers  Branch  route.  It  was  planned  to  have  the  Corps  assume 
the  increased  cost  of  the  bvpass  due  to  the  construction  of  Reddies  River 
Cake.  In  a  letter  dated  25  October  1973  (Exhibit  16),  the  North  Carolina 
Division  of  Highways  stated  the  bypass  was  not  Included  in  the  continuing 
seven-vear  highway  improvement  program.  They  also  stated  that  this  program 
will  he  reviewed  annually.  As  a  result  of  the  omission  of  the  bypass  from 
the  current  highway  Improvement  program,  no  consideration  wi i 1  be  given  to 
tills  future  bypass  at  this  time.  i'ublic  utilities  serving  the  project  area 
were  also  tonlacted  concerning  facilities  that  would  he  affected  by  the 
pool  levels  planned  tor  tile  construction  of  the  project.  Discussions  were 
tu-ld  with  t  tie  town  of  North  Wilkesboro  to  determine  the  effect  of  the  project 
on  a  section  of  their  sewage  collection  svsten.  A  preliminary  plan  of 
sewerline  relocations  and  an  estimate  of  cost  were  provided  bv  the  town. 

e.  Structure  design  and  alternate  plan  studies.  The  site  selection 
design  memorandum  (DM  1)  studies  three  dam  and  spillway  locations  and  Site  A, 
as  shown  on  Plate  3,  was  adopted  for  the  Reddles  River  Lake  Dm.  Prelimi¬ 
nary  design  and  siting  of  outlet  works,  location  and  width  of  the  spillway, 
and  the  establishment  of  dam  embankment  slopes  were  accompl i sited  in  DM  1. 
Alternate  plan  studies  consisted  of  dams  for  a  single  purpose  (flood  control, 
water  supply,  or  recreation).  Preliminary  design  and  cost  estimates  were 
developed  for  these  single-purpose  dans.  These  were  located  at  the  same 
location  as  the  recoitfnended  damslte, 

f.  Public  meeting.  The  Reddies  River  Lake  Project  was  described  during 
a  public  meeting  at  Wilkesboro,  North  Carolina,  5  October  1972.  A  brief 
summary  of  prior  studies  of  water  resources  development  of  Reddles  River  was 
presented.  The  proposed  plan  of  development  was  also  described,  and  state¬ 
ments  from  Interested  parties  were  received.  The  criteria  that  will  be  used 

to  determine  what  lands  are  to  be  acquired  for  this  project  was  also  discussed. 
Approximately  112  persons  attended  the  meeting.  Including  state,  county,  and 
municipal  officials,  representatives  of  civic  organ! zat ions  and  interested 
Individuals.  The  state  and  local  government  officials  indicated  strong 
support  for  the  proposed  Reddies  River  Lake.  Civic  organizations  and  local 
residents  also  supported  the  project.  There  appears  to  be  little  opposition; 
only  three  individuals  spoke  against  the  project. 
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M.  Future  si  udlt'H  and  Invest  lgat  Iihik  .  Addit  tonal  llc-ltl  ami  off  lie 
work  will  be  required  before  final  plans  and  spec  I  f  H  at  Ions  ca.i  be 
prepared.  Ttie  future  invest  ig.',  ions  program  planned  is  generally 
outlined  bv  the  list  inn  of  future  design  memoranda  to  be  prepared  in 
continuing  proleet  studies.  These  are  listed  in  t  t.e  fiv-leaf  at  the 
front  of  tills  memo  rand  tan. 


H  AN  !  tiRMl'lJtrinS 

h.'.  Bai.  ie  eons  ide  rat  ions.  The  major  water  resouri  e  development  needs 
in  t  tie  upper  Yadkin  River  Hasin  are  for  f lood  damage  prevention,  water 
supply,  general  outdoor  recreation,  and  fish  and  wildlife  conservation. 
The  factors  discussed  herein  are  t  hose  onsidered  In  developing  the 
nest  feasible  plan  tor  satisfying  these  needs.  tons tderat ion  was  given 
to  tangible  and  intangible  benefits  and  environmental  effects  that 
would  result  from  both  structural  and  nnnutrui tural  measures  and  the 
osts  associated  with  providing  these  measures.  Considered  structural 
measures  includes  lakes,  levees,  floodwalls,  and  channel  Improvements, 
considered  nons t rue t ura 1  measures  Included  flood  plain  zoning,  building 
codes,  subdivision  regulations,  evacuation  and  flood  proofing,  all  of 
which  would  have  to  be  Implemented  bv  local  cormun i t 1 es . 

hi.  The  results  of  studies  for  this  memorandum  and  the  report  on  "De¬ 
velopment  of  Water  Resources  In  Appalachia,"  prepared  by  the  Office  of 
Appalachian  Studies,  ORI),  for  tie  Appalachian  Regional  ('.omission  In¬ 
dicated  that  Reddles  River  Lake- ,  previously  authorized  as  a  single- 
purpose  flood  control  project  should  he  a  multipurpose  project,  with 
t lood  control,  water  supply,  streamflow  regulation,  recreat ion,  and 
fish  and  wildlife  conservation  as  project  purposes.  It  would  be  one 
unit  of  a  reservoir  system  that  could  provide  for  t  tie  water  resource 
conservation  needs  of  the  hasin.  The  system  includes  the  ln-place  W. 
Kerr  ^tott  Dam  and  Reservoir,  Roaring  River  l,. ike,  which  is  recommended 
in  the  Appalachian  Report,  and  Reddles  River  I.ake,  which  was  considered 
ln-place  In  that  report.  Mitchell  and  Fisher  River  l.akes,  though  not 
reronmended  for  immediate  construction,  should  be  reviewed  later  when 
t  ice  basin's  needs  would  require  their  construction. 

t>4 .  Evaluation  of  structural  measures.  An  Inventory  of  potential  pro¬ 
ject  sites  In  the  upper  Yadkin  River  Basin  was  made  from  projects  which 
were  selected  primarily  on  the  basis  of  their  location  and  potential 
of  providing  for  the  water  resource  development  needs.  This  preliminary 
selection  and  evaluation  resulted  In  the  elimination  of  potential  local 
flood  protection  measures  since  a  major  need  In  tlie  basin  is  for  water 
conservation  measures  for  various  purposes  not  attainable  by  the  use 
of  dikes,  leveea,  channel  Improvements,  etc.  The  projects  remaining 
after  this  Initial  evaluation  Includes  Reddles,  Roaring,  Mitchell, 
and  Fisher  Rivers  Lakes  on  tributary  streams  and  upper  Donnaha  Lake  on 
the  main  stem  below  the  mouth  of  Fisher  River, 

65.  latlonale  of  plan  selected.  The  results  of  project  evaluation 
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studies  Indicated  th.it,  of  the  projects  considered,  only  Reddles  .md  % 

Roaring  River  Lakes  were  found  to  he  economical  1  y  feasible  at  this  ** 

time.  Fconomie  data  on  the  Reddies  and  Roaring  River  Lake  Projects 
are  shown  in  Table  8.  Reddles  River  Lake,  Plan  A-*.’,  wltlt  a  benefit- 
cost  ratio  of  1,1  would  produce  net  tangible  benefits  of  $546,000 
annually  and  Roaring  River  Lake,  Plan  B,  with  a  benefit-cost  ratio 
of  1,01  would  produce  net  tangible  benefits  of  $42,000  annually,  There- 
f el e ,  Reddies  River  lake  would  rank  first  as  the  most  ec onnnt .  a  1 1 v 
‘eastble  project  in  t  lie  hasin  and  should  receive  priority  of  construction 
because  of  the  greater  phvsieal  output  of  the  project.  It  would  produce 
norc  flood  control,  water  supply  and  recreation  benefits,  but  less 
redevelopment  benefits  t  iian  Roaring  River  l.ake. 

6R ,  justification  of  the  scale  of  development.  The  justification  of  the 

•oale  of  development  for  Reddies  River  lake  for  each  project  purpose  is 
discussed  in  t  lie  following  paragraphs, 

a.  Water  supply.  The  water  supplv  needs  of  the  upper  Yadkin  River 
and  adjacent  basins  are  discussed  in  paragraphs  17  througli  22  inclusive 
in  the  "Current  Needs  and  development  Objectives"  section.  Reddles 
River  lake  wi  tti  a  storage  allocation  of  18,400  acre-feet  for  water  supply- 
purposes,  would  supply  a  dependable  vield  of  about  12  MOD,  which  Is  about 
40  percent  of  t  lie  basin's  documented  2020  unsatisfied  needs.  As  discussed 
in  the  above-referenced  paragraphs,  a  regional  shortage  of  water  supply 
storage  projects  is  expected  to  develop  between  the  vears  2000  and  2020, 
Therefore,  it  Is  expected  that  all  of  the  water  supply  storage  included 

in  Reddies  River  Lake  would  be  needed  around  that  time.  However,  as 
previously  discussed  in  paragraph  22,  North  Carolina  has  indicated  Its  intent 
to  begin  repayment  of  water  supplv  costs  upon  project  completion. 

b.  Regulation  of  slreamflow.  A  storage  of  f>00  acre-feet  is  included 
in  Reddies  River  i.ake  to  provide  the  required  minimum  flow,  equal  to  the 
7-dav  10-year  low-flow  in  the  tailwater  area  of  36  cfs,  in  accordance  with 
North  Carolina  state  law.  No  monetary  benefits  would  accrue  to  this  mini¬ 
mum  required  reservoir  release.  All  costs  incurred  in  providing  for  this 
storage  are  considered  to  be  joint  costs. 

c  .  Recreation.  Recreation  development,  discussed  in  detail  in  Appendix 
11,  Recreation  Resources,  is  designed  to  provide  for  the  maximum  practical 
carrying  capacity  of  the  proposed  site.  The  recommended  recreation  plan 
of  development  proposes  features  and  facilities  functional  to  the  area  that 
is  considered  adequate  for  the  using  public.  Unfilled  recreation  needs  in 
tin-  recreation  market  area  of  Reddies  River  l.ake  are  greater  than  the  Lake's 
ability  to  provide  a  maximum  of  650,000  recreation  davs  annually.  There¬ 
fore,  maximum  development  of  the  site's  potential  is  appropriate.  A  further 
discussion  of  recreation  demand,  needs,  and  other  aspects  of  recreational 
development  is  contained  In  Appendix  II.  The  economic  feasibility  of  adding 
recreation  on  a  last  added  basis  is  shown  bv  the  fact  that  annual  benefits 
estimated  at  $665,000  accrue  with  an  incremental  annual  cost  of  $446,000. 
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'I.  Flood  <  ont  rol  .  The  effects  and  costs  of  Reddles  River  Lake,  will) 
carving  amounts  of  flood  control  storage,  were  evaluated  In  order  to  de¬ 
termine  t  fit*  optimum  project  size  for  this  purpose.  The  data  presentee)  in 
Table  8,  shows  total  project  costs,  annual  charges,  annual  benefits,  benefit- 
cost  ratios,  and  net  tangible  benefits  for  three  scales  of  project  develop¬ 
ment,  4.97,  6.9$,  and  8.94  inches  of  flood  control  storage.  The  economical!, 
optimum-sized  project  was  considered  to  he  that  size  project  where  the  net 
tangible  benefits  were-  the  greatest.  The  analysis  Indicated  that  net  tan¬ 
gible  benefits  amounted  to  $618,000,  $$46,000,  and  $488,000,  respect ivelv, 
for  4.4;,  6.4$,  and  8.94  inches  of  flood  control  storage.  Consideration  is 
given  t<>  tlie  fact  that  while  the  maximum  flood  of  record  In  the  basin  onlv 
produced  4.86  inches  of  runoff,  storms  with  over  six  Inches  of  runoff  have 
o<  .  urred  over  adjacent  basins  and  It  is  concluded  that  while  the  scale  of 
development  with  4.97  inches  of  flood  control  storage  has  slightly  greater 
net  tangible  benefits  than  the  plan  with  6.9$  inches  of  storage,  the  latter 
plan  should  be  constructed  In  order  to  contain  the  runoff  from  the  maximum 
regional  storm  of  record.  Add i t ional 1 v ,  if  flood  control  Is  considered 
on  a  last  added  hasls,  it  would  provide  annual  benefits  of  $424,000  at 
an  incremental  annual  cost  of  $241,000. 

67.  The  adopted  flood  control  storage  of  6.9$  inches  plus  ^he  conservation 
storage  lm  luded  for  sedimentation  and  streanflow  regulation  and  needed  water 
supply  purposes  provides  for  the  maximum  practical  physical  development  of 
the  selected  Reddies  River  site.  Additional  development  would  be  Impractical 
while  lesser  site  development  would  not  permit  maximum  practical  utilization 
of  tills  reservoir  site. 

68.  Sons t rue t ura 1  alternatives.  A  comprehensive  plan  of  flood  damage  pre¬ 
vention  should  Include  a  combination  of  structural  and  nons t rue t ural  measures. 
The  structural  measures  of  the  reservoir  system  would  rpduce  damages  to 
existing  development  that  result  from  flooding.  As  previously  discussed, 

non st rue t ura 1  measures  would  not  he  an  alternative  to  structural  measures  in 
the  prevention  of  flood  damages  in  the  upper  Yadkin  River  Hasln.  However, 
if  nonstructural  measures  are  implemented  by  the  local  comnuni t les,  they 
i  ould  reduce  future  developments  that  would  he  subject  to  flood  damage. 

69.  Flood  plain  Information  studies.  Studies  have  been  prepared  bv  the 
Charleston  District  and  presented  to  the  towns  of  W1 Ikesboro-North  Wilkesboro 
and  Elkin- lonesvi lie,  North  Carolina,  for  their  consideration  in  implementing 
the  various  flood  plain  management  practices  that  cou.d  reduce  both  present 
and  future  flood  damages.  The  construction  of  Reddles  River  Lake  will  not 
completely  remove  the  flood  potential  from  the  flood  plain.  Some  flood 
potential  will  always  exist  at  Wilkesboro  and  North  Wilkesboro.  As  discussed 
in  paragraphs  19  and  114c,  local  authorities  can  reduce  this  flood  damage 
potential  bv  flood  plaia  management. 


COORDINATION 

70.  General .  Federal,  state,  and  local  agencies  were  consulted  during 
the  preparation  of  Economic  Kestudv  and  the  Fos t -Author  1 zat ion  Supplement 
reports.  The  coordination  that  was  effected  during  these  previous  studies 
was  updated  as  required  during  the  preparation  of  this  memorandum. 
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'  1  .  i  ivi'Hn;|l  Inn  with  Federal  a  gone f  es  ■ 

.1.  Bureau  ol  Outdoor  Rec  reat  lor.  (HOR).  BOK  was  initially  con- 
t  .<■  tm  in  l‘t6?  during  the  Appalachian  Studies  to  provide  an  estimate 
<>f  recreation  benefits  for  the  project.  On  IS  August  1971,  a  meeting 
was  held  with  representatives  of  BOR  to  discuss  the  recreation  develop- 
;  i nt  planned  for  the  project.  In  addition  to  this  meeting,  a  field 
inspection  of  Reddies  River  I.ake  area  was  conducted  during  21-2?  August 
with  a  representative  of  BOR  and  the  North  Carolina  Department  of 
Natural  and  Economic  Resources,  Recreation  Division.  After  these 
meetings,  BoR,  in  a  letter  dated  b  September  1971,  commented  on  a 
rei  reat ion  plan  that  was  affected  bv  a  proposed  location  of  the  North 
•aroiina  route  18-268  bvpass.  The  State  Highway  Department  later 
informed  the  District  in  October  1971  that  the  bvpass  is  not  in  the 
current  highway  improvement  program,  and  a  revised  recreation  plan 
was  prepared  without  regard  to  this  bvpass.  This  revised  plan  was 
submitted  for  BOR  review,  and  their  comments  are  Included  as  Exhibit  1. 
BOK  will  be  requested  to  review  the  detailed  recreation  plan  that  will 
be  presented  in  ('.DM  -  Phase  II. 

h.  Bureau  of  Sport  Fisheries  and  Wildlife  (DSBSFtW).  This  agency 
prepared  a  letter  report  in  1969  based  on  the  plan  presented  in  the 
Economic  Restudv  Report.  In  a  letter  dated  6  December  1972,  this  agency 
was  advised  that  a  general  design  memorandum  was  being  prepared  and  t hev 
were  requested  to  review  and  update  their  1969  report,  if  neressary. 
I'SBSEiW  submitted  a  re-evaluation  of  the  Reddies  River  I.ake  Project  in 

a  letter  report  dated  16  April  1974  (Exhibit  2).  Tills  re-evaluation  is 
essentially  the  same  as  the  original  report  with  the  addition  of  a 
minimum  downstream  flow  to  maintain  fish  habitat.  Fishery  values 
contained  in  the  1969  report  have  been  updated  and  are  contained  in  a 
report  prepared  bv  the  Bureau's  National  Reservoir  Research  Program 
(  Ex  h  1  b  1 1  1 ) . 

i.  Environmental  Protection  Agency  (EPA).  In  a  1967  report,  the 
Federal  Water  Pollution  Control  Administration  (FWPCA)  evaluated  the 
need  for  and  value  of  water  supply  and  water  quail  tv  control  storage 
in  the  upper  Yadkin  River  Basin,  North  Carolina.  In  a  4  August  1972 
letter,  EPA  was  requested  to  provide  their  current  views  on  water  quality 
storage  for  inclusion  In  our  memorandum.  EPA  responded  to  this  letter 
and  indicated  that  the  earlier  recoaanendat ions  for  water  quality  stor¬ 
age  by  FWPCA  cannot  he  supported  In  light  of  current  EPA  policy  guide¬ 
lines  (Exhibit  4).  They  also  requested  basic  data  that  would  he  required 
before  a  reappraisal  of  the  Reddles  River  Project  could  he  made.  In  a 

17  November  1972  letter,  the  requested  data  was  sent  to  EPA.  EPA,  In  a 
12  March  1973  letter,  submitted  their  report  on  water  quality  storage  at 
Reddles  River  Lake.  This  letter  and  report  are  included  as  Appendix  II. 
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.!.  National  Park  Service  (NPS).  The  National  Park  SitvIpp  was  con- 
t  .»<  t  p<l  concern!  ng  flip  existence  of  archeological  or  historical  sites  in 
the  protect  area.  Their  reply  is  included  as  Exhibit  Y.  On  14  October 
1N70,  the  District  informed  NPS  of  the  tentative  construction  schedule  for 
Reddles  River  hake,  so  that  a  archaelogical  and  historical  data  recovery 
program  could  he  initiated.  NPS  recotmended  that  funds  he  Included  in  the 
KY  74  budget  to  conduct  arihae log i cal  investigations  at  the  Reddies  River 
lake  Site  (see  Exhibit  6).  NPS  informed  Charleston  District  that  rhev 

were  unable  to  perform  this  work.  They  have  now  reprogrammed  the  survey 

test  for  FY  7Y  and  the  excavation  work  for  FY  76. 

e.  Federal  Power  Commission  (FPC).  FPC  was  requested  hv  letter  dated 

.’h  April  1973  to  analyze  the  hydropower  potential  of  the  Reddles  River  hake 
Projeit.  FPC  replied  that  the  lnstal lat ion  of  hydroelectric  power  at  Reddies 
River  is  not  feasible  at  this  time  (F.xhihlt  7). 

f.  (Geological  survey.  On  1  August  1972,  a  letter  was  sent  to  the 
(Geological  Survey  to  inform  them  that  a  gaging  station  would  he  Inundated 
hv  the  project  and  to  solicit  their  views  on  the  project.  Geological 
Survey  did  not  have  any  c oilmen t s  on  the  project  and  thev  assumed  that  the 
gaging  station  would  be  relocated  when  construction  of  dam  Is  started 
(Exhibit  ft). 

72.  Coordination  with  state  agencies. 

a.  The  Department  of  Water  and  Air  Resources  (presently  the  Office 
of  Water  and  Air  Resources,  Department  of  Natural  and  F.conomic  Resources) 
provided  letters  of  assurance  in  1969  to  fulfill  the  required  Items  of 
local  cooperation  for  water  storage  space  and  recreation  development  at 
Reddles  River  l.ake.  During  the  preparation  of  this  report,  the  Department 
was  requested  to  reaffirm  their  assurance  to  provide  local  cooperation 
for  water  supply  storage  and  recreation  development.  In  a  letter  dated 

76  November  197*),  the  Department  gave  its  Intent  to  assume  the  role  of 
sponsor  for  water  supply  storage  In  the  Reddles  River  Lake  Project  and 
to  repay  the  costs  allocated  to  this  storage  for  present  demand  (F.xhihlt  9). 
The  state  signified  its  intent  to  sponsor  recreational  development  of  the 
Reddles  River  l.ake  Project  and  to  repav  one-half  of  the  costs  allocated 
to  recreation  in  a  letter  dated  21  September  1974  (F.xhihlt  10). 

b.  Department  of  Archives  and  History.  In  a  letter  dated  14  September 
1972  (Exhibit  11),  the  Department  of  Archives  and  History  stated  that  no 
Historic  sites  will  he  affected  bv  Reddles  River  Lake. 

c.  State  Highway  Conn i ss ion .  The  htghvav  conmtssion  was  contacted 
numerous  times  to  determine  the  effect  of  the  project  on  existing  roads. 

The  most  recent  letters  from  the  hlghwav  commission  are  suamarized  below 
and  Included  aa  exhibits  to  this  report.  In  a  letter  dated  Y  June  1972 
(Exhibit  12),  the  romtsslon  recoonended  changes  to  existing  roads  and 
informed  the  District  of  a  future  N.C.  lfl-268  bypass.  The  hlghwav 

■  omission  in  a  19  July  1972  letter  (Exhibit  13)  concurred  with  a 
Charleston  District  suggestion  that  an  existing  road  be  abandoned.  in 
letters  dated  14  August  1972  and  1Y  May  1973  (Exhibits  14  and  1Y),  the 
highway  commission  submitted  information  on  alternate  locations  for  the 
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bypass.  A  letter,  dated  2  5  October  1  ‘l 7 1  (Exhibit  lb),  from  the  North 
t.irolina  division  of  Highways  advised  the  District  that  t  lie  N.C..  1R-268 
bypass  is  not  in  the  current  seven-vear  improvement  program. 

Future  coordination.  Additional  coordination  will  he  effected 
with  the  State  Highway  Conmisslon  to  arrive  at  an  agreement  for  road 
relocations.  The  Department  of  Natural  and  Economic  Resources  will 
he  kept  informed  bv  the  prolect's  progress,  and  t  lie  Department  will  he 
requested  to  enter  a  cost-sharing  agreement  for  providing  water  supply 
and  recreation  in  the  project  prior  to  initiation  of  construct  ion.  An 
additional  public  meeting  will  be  held  just  prior  to  land  acquisition. 

II  there  are  changes  in  the  project  from  the  features  that  were  presented 
at  an  earlier  meeting  in  1972,  a  meeting  will  he  sclieduled  to  solicit 
the  public's  views. 


ENVIRONMENTAL  ANALYSIS 

74.  F.nv  1  ronmenta  1  setting  without  the  project.  The  Reddies  River 
drains  a  small  narrow  valley  off  the  eastern  slope  of  t he  Blue  Ridge 
Mountains  and  empties  into  the  Yadkin  River  at  North  Wllkesboro.  The 
basin  is  about  97  square  miles  in  area  and  is  about  19  miles  in  length 
and  has  a  maximum  width  of  about  10  miles.  The  tributaries  of  the 
Reddies  River  rise  in  the  mountains  at  elevations  of  3,000  to  1,700  feet 
and  rapidlv  descend  to  about  2,000  feet,  generally  within  a  distance  of 
less  than  )  miles.  Stream  profiles  then  become  progressively  flatter 
and  in  t  tie  18-raile  reach  above  the  damslte,  the  stream  slope  becomes 
about  18  feet  per  mile.  The  city  of  North  Wilkesboro  has  built  a  low 
dam  on  Reddles  River  about  one  mile  above  Its  outlet  In  the  Yadkin  River 
and  about  0.7  miles  downstream  from  the  Reddies  River  damsite  to  impound 
water  for  municipal  use.  The  dam  impounding  water  for  the  North  Wllkesboro 
water  treatment  plant  would  appear  to  create  an  effective  barrier  to  fish 
movement  upstream  except  during  flood  or  near-flood  conditions  on  the 
Yadkin  River.  Approximately  75  percent  of  the  basin  Is  in  woodlands, 
most  of  which  Is  the  oak-hickory  type.  There  are  no  known  unusual 
species  of  plants  In  the  project  basin.  Isolated  farms  and  residences 
account  for  the  relatively  small  amount  of  cleared  land.  The  upper 
reach  of  Reddles  River  provides  habitat  for  trout,  while  the  lower 
realties  support  small  mouth  bass,  redbreast  sunflsh,  and  catfish.  Ttie 
animal  life  found  In  the  Reddles  River  Basin  Is  characteristic  of  forest 
and  agricultural  lands  in  the  Riue  Ridge  Mount  Ians  and  foothills.  There 
are  no  endangered  or  unusual  species  in  the  project  basin.  Game  animal a 
found  in  ttie  basin  Include  deer,  squirrel,  rabbit,  raccoon,  fox,  bobcat, 
bobwhile,  dove,  and  grouse.  There  are  no  historical  resources  located 
wlthirt  the  area  of  project  influence.  The  National  Park  Service  advises 
that  archeological  sites  have  been  recorded  within  the  project  area  and 
requests  that  the  Director  of  the  Southeast  Region  be  kept  Informed  of 
work  schedules  to  permit  them  to  plan  and  program  the  necessary  salvage 
work.  This  Is  belnR  done  through  the  annual  coordination  meetings  with 
personnel  of  that  office.  The  human  population  Is  predominately  rural 
but  the  greatest  source  of  Income  Is  derived  from  manufacturing.  Fishing 
Is  the  major  recreational  activity  In  the  baaln  with  hunting,  sightseeing, 
nature  walking,  horseback  riding,  and  canoeing  attracting  fewer  participants. 
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7  5.  Kn  v  I  ferment  a  1  impact  ol  i  he  proposed  action.  The  project  will  reduce 
downstream  flood  Inn  and  damages  resulting  therefrom,  provide  a  new  source 
of  municipal  water,  and  improve  water  quality  below  the  reservoir  bv  the 
retention  of  sediment  within  the  reservoir.  The  project  wfll  not  interfere 
witli  t  lie  operation  of  the  North  Wilkeshoro  water  supply  impoundment  because 
no  adverse  water  quality  changes  are  anticipated,  and  the  quantity  of 
downstream  releases  ts  sufficient  to  meet  the  needs  of  North  Wilkeshoro. 
there  is  not  now  a  significant  turbidity  or  sedimentation  problem  In  Reddles 
River.  The  benefit  lal  impact  of  Reddies  River  t.ake  in  this  regard  is  based 
simply  on  the  inherent  characteristic  of  a  reservoir  for  accumulating 
sediment  transported  bv  its  tributaries.  The  680  acres  in  the  conservation 
pc xi  1  of  the  reservoir  will  provide  a  much  larger  habitat  for  fish  with  a 
correspond ing  increase  in  fishing  opportunity  than  Is  now  provided  by  the 
river.  The  reservoir  together  with  the  1219  acres  of  land  proposed  for 
recreational  development  around  the  reservoir  will  provide  new  opportunities 
for  swimming,  boating,  camping,  picnicking,  and  other  outdoor  recreation. 

Hie  reservoir  will  permanently  inundate  680  acres  of  land  and  8.11  miles  ot 
Reddies  River  and  an  additional  655  acres  and  2.9  miles  of  Reddles  River 
will  he  sub  feet  to  Inundation  hv  the  flood  control  pool.  As  mitigation  for 
the  loss  of  hunting  opportunity  due  to  project  implementation,  275  acres  of 
land  will  he  acquired  adjacent  to  the  Thurmond-Ohat ham  Wildlife  Management 
Area  for  public  hunting  and  general  recreation. 

76.  Alternatives  to  the  proposed  action.  Alternatives  to  the  recommended 
action  Include  land  use  controls;  nons t rue t ura 1  control;  system  of  small 
upstream  reservoirs;  levees,  floodwalls,  and  channel  Improvement;  two  reser¬ 
voir  systems;  and  no  action.  Land  use  controls  would  prevent  future  en¬ 
croachment  into  the  flood  plain  hut  would  leave  present  developments  unpro¬ 
tected.  Nonstrurtural  control  is  impractical  because  of  the  extent  of 
existing  development.  A  system  of  small  upstream  reservoirs  would  cost  more 
but  would  he  less  effective  in  protecting  urban  areas  and  was  rejected  be¬ 
cause  it  offered  no  significant  advantage.  Levees,  floodwalls,  and  channel 
improvement  would  avoid  the  specific  impacts  of  the  proposed  reservoir,  but 
would  require  a  larger  amount  of  land  and  would  adversely  affect  a  longer 
reach  of  stream.  This  alternative  was  rejected  because  of  higher  costs  and 
the  absence  of  any  significant  advantage.  A  two  reservoir  system  would 
offer  a  similar  degree  of  flood  protection,  hut  would  Inundate  more  land 

and  stream  and  would  also  cost  more.  The  alternative  of  no  action  would 
leave  the  project  area  unchanged  and  subject  onlv  to  already  established 
trends  of  development.  The  flood  control,  water  quality,  water  supply, 
and  recreation  benefits  to  he  derived  from  the  project  would  be  foregone. 

77.  Preparation  and  coordination  of  the  environmental  statement.  A  draft 
FIS  was  prepared  and  circulated  for  public  review  on  17  September  1973. 

MoHt  of  the  comments  received  were  submitted  by  Federal  and  non-Federal 
government  agencies.  The  limited  interest  on  the  part  of  the  public  in 
reviewing  this  draft  F.1S  is  indicative  in  part  of  the  general  approval  of 
this  project.  The  comments  on  the  draft  FIS  were  used  in  the  preparation 
of  the  final  FIS  which  is  being  transmitted  concurrently  with  this  report 
to  higher  authority. 
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•'•H.  i.oniT.il  ■  S  i  n.  >•  tin-  Reddles  Klvrr  Protect  was  authorized  In  1946, 
t hr  project  plan  has  undergone  many  post -aut hor l zat ion  changes,  each 
based  upon  succeeding  studies  of  the  development  of  the  adjacent 
area.  The  project  plan  consists  of  a  multiple-purpose  lake  on  Reddles 
River  located  at  the  site  recomnended  In  Design  Memorandum  No.  1  -  Site 
Selection.  The  protect  will  serve  the  purposes  of  flood  control,  water 
supplv,  and  general  and  fish  and  wildlife  recreation. 

"9.  Description  of  the  area.  The  dam  and  lake  will  he  located  on 
Reddies  River  1.7  miles  above  Its  Junction  with  the  Yadkin  River.  The 
dan  and  lake  are  located  entirely  in  Wilkes  County.  The  town  of  North 
W'ilkesboro  is  located  Immediately  downstream  of  the  damsite. 

8D.  neology  oi  the  area.  Reddles  River  hake  is  primarily  In  the  Pied¬ 
mont  physiographic  province.  i’pper  reaches  of  the  proposed  lake  are 
in  the  blue  Ridge  physiographic  province.  Topography  of  the  area  con¬ 
sists  oj  narrow  ridges  with  fairly  steep  slopes.  Klevat Ion  generally 
range  from  about  1,000  feet  msl  to  about  1,100  feet  msl,  except  In  the 
upper  reaches  of  the  lake  where  elevations  range  between  about  1 , 200  to 
about  .’,000  feet  msl. 

Ml.  Residual  soils  blanket  the  project  area  except  where  rock  outcrops 
or  wtiere  alluvial  soil  are  present  In  the  Reddles  River  and  Hoopers 
branch  flood  plains.  Residual  soils  covering  upland  areas  varv  in 
thickness  from  about  20  feet  to  over  100  feet.  Most  of  these  residual 
soils  are  sand-slll-clay  mixtures.  Alluvial  soils  are  confined  to  the 
Reddies  River  and  Hoopers  Branch  flood  plains.  These  soils  appear  to 
tie  relatively  dirty  sands  and  gravels;  there  are  also  some  silt,  and 
gravelv,  sandy  clavs.  The  flood  plain  alluvium  Is  up  to  20  feet  thick 
at  the  selected  damsltc. 

H 2 .  The  Reddles  River  Project  is  located  in  Brevard  fault  zone.  This 
zone  does  not  Include  active  seismic  faults.  Rocks  In  the  Brevard  zone 
are  relatively  low  grade  metamorphlc  rocks  of  greensch ist-anphibol l te 
transition  facies.  Most  of  these  rocks  are  of  late  Precambr lan  or  early 
Paleozoic  sedimentary  origin  which  have  been  metamorphosed  more  than 
once  during  the  middle  to  late  Paleozoic  and  possibly  Tr  lassie  times. 

Met amorphosed  Igneous  Intrusive  rocks,  younger  than  the  surrounding 
rocks  oi  sedimentary  origin,  are  also  present. 

Hi.  The  elevation  of  the  ground  water  has  not  been  established;  however, 
the  water  table  appears  to  be  tributary  to  the  river.  Numerous  per¬ 
manent  springs  are  located  In  the  project  area. 

84.  Plan  Accomplishments.  The  recommended  plan  will  reduce  flood  damages 
along  the  Yadkin  River  from  Wilkeaboro,  North  Carolina,  to  High  Rock  Lake 
near  Salisbury,  North  Carolina.  Regulation  of  Reddies  River  Lake  will  be 
coordinated  with  the  regulation  of  W,  Kerr  Scott  Reservoir  to  reduce 
flooding  downstream  of  each  to  the  fullest  extent  possible.  For  both 
projects  to  effectively  use  the  flood  control  space  provided  and  to 
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operate  as  designed,  channel  capacities  downstream  of  each  must  he 
picsei  veil.  Design  releases  for  W.  Kerr  Scott  and  Reddies  are  b4(K)  .net 
.’•o'O  ifs,  respectively.  Channel  capacities  in  the  Yadkin  River  fr.«  . •  t 
least  Wilkesboro  to  Klkin  also  need  to  be  maintained  to  provide  sp.ic  e 
for  hu.il  runoff  as  well  as  space  for  reservoir  releases.  Storage  -pi  . 
will  he  provided  in  the  conservation  pool  for  the  state  of  North  t  ■;... 
in  a  '(want  i  t  v  sufficient  to  provide  a  yield  of  12.  6  MOD  for  mini'  i  |  i  1 
industrial  use.  Storage  for  the  purpose  of  water  quality  control  wo. 
authorised  in  the  Reddies  River  Project.  Since  authorization,  the  IV;.: 
Watei  Pollution  Control  Administration  (FWPCA)  In  a  1967  report  re.  ..-m 
that  spa.  e  l>e  provided  (or  that  purpose.  Subsequent  to  this  recom.u 
the  environmental  Protection  Agency  (successor  to  FWPCA)  re-evaluated  »• 
need  t«r  water  quality  control  storage  and  concluded  that  there  is  . 

for  water  quality  control  storage  In  the  upper  Yadkin  River  Basin.  Kid: 
River  take  will  provide  storage  for  a  flow  equivalent  to  the  7-d.iv,  I 
low-flow  i fu  cfs).  State  of  North  Carolina  laws  also  require  this  nn  i- 
release.  The  project  will  provide  water  oriented  recreation  for  the 
area.  Initial  visitation  is  estimated  at  481,000  persons  annually  and 
ultimate  visitation,  limited  bv  optimum  use  of  the  water  area,  is  •  ' 

I  o  he  6 SO, 1 100 . 

hi,  lie  sign  t  eat  ures .  The  adopted  general  plan  for  the  dam  ptovldi  : 
t!ie  construction  of  an  earth  dam  across  Reddies  River  about  1.7  mil < -  . 

tin-  Junction  with  the  Yadkin  River  and  Just  upstream  of  North  Wilke.:  ,  , 

North  Carolina.  The  dam  will  he  960  feet  long  with  a  10-foot  wide  • 
and  a  maximum  height  above  the  streambed  of  1  f> *>  feet.  A  cutoff  tree 
aval ed  to  firm  rock  will  he  constructed  in  both  abutments.  A  singii 
cutoff  curtain  will  he  built  on  the  centerline  of  the  dam;  the  iiirt.il 
he  grouted  from  the  hot  torn  of  the  trench  rock  surface.  The  grout  curt 
will  lie  extended  along  the  narrow  rim  of  the  right  abutment  to  a  poiu' 
vend  the  right  side  of  the  spillwav  (  rent.  Internal  seepage  would  !  >• 
trolled  hv  an  inclined  drain  and  a  drainage  blanket  with  a  toe  drain. i. ■ 
system  provided  across  the  valley.  The  upstream  slope  will  be  protect.- 
hv  dumped  rock  from  the  top  of  the  dam  to  elevation  1020.7  feet  msl . 
rock  will  also  he  provided  on  the  downstream  slope  up  to  elevation  lOJs 
(eel  msl.  The  dam  section  will  be  asymmetrical  with  a  slope  of  1-V  m 
on  the  upstream  face  and  a  slope  of  1-V  on  2 , 5H  on  the  downstream  slop. 

A  (tee  overflow,  ungated  spillway  is  proposed  for  the  right  abutment  . ; 
a  crest  width  of  2[i0  feet  at  crest  elevation  of  1110.0  feet  msl.  Devi, 
Memorandum  No.  1  -  Site  Selection  considered  a  narrow  concrete  sill  .it 
i  rest  and  Design  Memorandum  No.  2  -  Hydrology  and  Hydraulic  analysis  ■  .  •; 
sidered  a  concrete  ogee  crest.  A  concrete  Bill  at  the  spillway  crest  i 
reflected  in  costs  presented  in  this  design  memorandum.  Treatment  of  tti 
spillway  crest  will  be  studied  further  in  General  Design  Memorandum  -  ) h,. 
II.  Precast  liner  slabs  are  proposed  for  the  spillway  slopes;  the  reejuir. 
nent  for  these  slabs  will  be  studied  In  detail  in  the  feature  design  nen.> 
randum.  The  outlet  works  is  located  In  the  left  (east)  abutment  bed. 
charges  from  the  lake  will  be  through  a  9-foot  diameter  conduit  regulate1 
bv  gates  In  the  concrete  control  tower  located  in  the  upstream  dam  cmhani> 
merit.  In  order  to  provide  suitable  entrance  conditions  for  the  outlet  w  o 
the  high  terrain  upstream  of  the  outlet  works  will  be  excavated.  The  cute: 
removed  from  this  excavation  will  be  utilised  In  conatructlng  the  dam.  !;■ 
requirement  for  a  multilevel  intake  will  be  studied  in  a  supplement  to 


i 


f 


\ 


Mt'nornaJiai  Sn.  2,  Hydrology  and  Hydraulic  Analysis.  Access  will 
:>  ti.vtdid  to  both  abutments  of  the  dam.  Primary  access  to  the  outlet 
ikw  will  hr  from  the  right  (west)  abutment;  however,  during  operation 
of  the  '.plllw.iv,  access  will  he  from  the  left  (east)  abutment.  This  will 
:ti.  hide  the  cons t ru> t ton  of  a  bridge  across  the  spillway.  A  saddle  dike 
will  he  i  0:1s  t  t  u<  t  I’d  across  a  low  area  located  about  1,400  feet  east  of  the 
hit  least  1  abutment.  Typical  dam,  outlet  works  and  spillway  section  and 
■  rencral  plan  of  the  damslte  are  shown  on  Plate  1.  Location  of  the  saddle 
:;►<  is  shown  on  Plate  4. 

.  ilydroelei  t r 1 c  power  potential.  In  compliance  with  KR  1110-2-1, 
tM  federal  Power  ('omission  was  contacted  by  a  letter  dated  26  April 
i'i,  requesting  their  current  analysis  of  the  hydroelectric  power 
;•  tential  for  the  Reddies  River  Lake  profert.  Based  on  the  recotnmenda- 
'  .ons  ,  f  the  Regional  Engineer,  Federal  Power  ronnlssion  (Fxhibit  7), 

prevision  has  been  made  in  the  design  of  the  project  for  the  develop- 
-ent  of  hydroelectric  power. 


cnST  FSTIMATF 

"  .  Post _ es  t  i  ma  t  es .  Kstim-rted  cost  of  Reddles  River  lake  is  based 

ii  quantity  estimates  derived  from  field  surveys,  land  appraisals, 
id  foundation  investigations.  Lost  estimates  are  based  on  past  ex- 
;  •  i !en.  e  and  t urrent  c  ontract  prices  applied  to  the  estimated  quantities. 

t'  .  overing  contingencies,  engineering  and  design,  and  supervision 
it  !  icir.mi  st  rat  ion  are  Included  in  the  estimates.  A  detailed  cost 
■  t  mate  of  Reddles  River  Lake  is  given  In  Table  9.  A  summary  of  ron- 
r.ic  t  ic  n  expenditures  is  given  in  Table  10.  A  sunuarv  of  annual  charges 
•c  i  the  project  is  shown  In  Table  11. 

temparison  with  prior  estimates.  A  comparison  between  the  current 
estimate  (price  levels  July  1974)  and  the  latest  approved  estimate  (PB-3, 
effective  date  1  July  1974)  is  given  in  Table  12.  The  PB-3  estimate, 
although  dated  1  luly  1974,  was  prepared  a  few  months  In  advance  of  the 
approval  date.  The  current  estimate  was  prepared  after  the  PB-3  estimate 
and  reflects  actual  price  levels  as  of  1  Julv  and  minor  design  changes. 

I  be  project  document  estimate  is  also  shown  in  this  table.  The  total 
overall  cost  of  the  project  as  presented  in  this  design  memorandum  has 
decreased  approximately  1  percent  or  $320,000  below  the  latest  approved 
estimate.  The  project  document  estimate  is  for  a  single-purpose  flood 
control  structure  at  June  1949  price  levels.  The  largest  part  of  the  net 
i  lutnge  has  occurred  in  the  cost  of  relocations,  which  has  decreased 
.',262,000,  and  dam  and  appurtenances,  which  has  Increased  $1,469,000. 
other  changes  are  shown  in  Table  12.  The  decrease  In  relocations  (cost 
account  02)  is  largely  due  to  the  deletion  of  a  future  North  Carolina 
Route  18-268  bypass  of  North  Wllkeaboro  by  the  State  Highway  Department 
from  its  improvement  program.  The  increase  in  dam  and  appurtenances 
(cost  account  04)  is  due  to  using  cuirent  unit  prices  for  similar  work 
in  the  project  area.  The  total  non-Federal  cost  is  $12,472,000. 

Coordination  with  local  Interests  Is  continuing  regarding  their  participation 
in  the  project. 
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TABLE  9 


REDDIES  RIVER  LAKE.  PHASE  I  GDH 
LOST  ESTIMATES 


Lull  Total 

_ _ _ _  Unit  Quantity _ Co»t _ Cost 

01.  LANDS  AND  DAMAGES 


land 
T laser 

Improvement  a 
Scvrran*  e  damage 

Subt  ut  a  I 
( ont  lngenc  les 

At  <l>i  1  *  It  Ion  c  ost 

Reset  t  learnt  (FI.  91 -646 > 

Suhtol a  1 

Wild!  lie  Mitigation  lands 
A.  ivunt  01 .  Tota  1 
Rl.lOUATIHNS 


Reads 


Ac  re 
Art 

I..S. 

L.S. 


Tract 

Tract 


L.S. 


1.762  Varies 
1.400  Varies 
Job 
Job 


S  727,000 
121,000 
770,000 
60,000 

S  1.680,000 
414.000 


215  $1,600.00  344.000 

44  4,250.00  187,000 

$  2,645,000 


Job 


115,000 
S  2.760.000 


North  Carolina  State 

se.  ondary  roads  L.S.  Job 

A,  •  I'unt  02.1  Subtotal 
.2  Utilities  and  structures 


$  320,000 

S  320,000 


Power  lines 

L.S. 

Job 

S 

57,000 

Tt? leptvmr  l  Inc* 

L.S. 

Job 

6,000 

North  Ullkesboro  sewer  system 

L.S. 

Job 

290,000 

L.S. L.S.  gaging  station 

L.S. 

Job 

- — 

5,000 

Account  02.2  Subtotal 

$ 

358.000 

Account  02.  Subtotal 

$ 

678. tOQ 

Cont ingenc lea 

— 

1 02 , OuO 

Account  02.  Total 

$ 

780.000 
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table  9  l  onl  * d  . 


Unit 

Co»t 


Toni 

Cost 


04  . 


Unit  Quantity 


RESERVOIRS 


R«?m*rvi'tr  clearing  Acre 

Removal  of  bridge*  L.S. 

Ml  hi.  i  leering  (fencing, 
f nundat Ion*,  debri*,  etc.)  L.S. 

Subtotal 
font ingenc  ie* 

Ac  count  0).  Total 

DAMS 


Construction  Facilities  L.S. 

lle.irlng  and  Grubbing  Acre 

Lxi  avat  Ion : 

Borrow  C.Y. 

Corn'll  C.Y. 

Cut -ot  f  t  renc  h  C.Y. 

Hoc  k  : 

1  lu  t  1  e  t  wo  r  k  *  C.Y. 

Spillway  C.Y. 

i.rre  and  diversion  of  water  L.S. 
Foundation  preparation  S.Y. 

Foundation  grouting  L.S. 

Concrete  outlet  work*  L.S. 

ion,  rote  spillway  structure*  L.S. 
Dumped  r  o*  k  C.Y. 

Coapai  t  ed  till: 

Soli  C.Y. 

Ko.  kill)  C.Y. 

Cut -of  f  t  renc  h  C. Y  . 

Sand  (drainage  blanket 
and  'train*)  C.Y. 

Drain  pipe  (toe  drain)  L.F. 

Kahankaent  Instrumentation  L.S. 


Subt  ot  a  1 
Con' ingenc le* 

Ac  count  04 .  Total 


7)0  $  650. 00 

$ 

4 ;  5 ,  ooo 

Job 

10,000 

Job 

-- 

20,000 

S 

505,000 

75,000 

S 

580,000 

Job 

$  1 H . 000 

51 

$1,000.00 

51 .000 

1.890,000 

0.90 

1.521.000 

1 ,0)0,000 

0.90 

927,000 

63, 000 

0.90 

57.000 

400,000 

3.00 

1 ,200.000 

8,400 

J.00 

25.000 

Job 

1 ,270.000 

1,200 

7.50 

24,000 

Job 

6)0,000 

Job 

2.460.000 

Job 

270,000 

41,000 

6.00 

246.000 

1 ,460,000 

0.  )0 

4)8,000 

140,000 

0.  35 

49.000 

6). 000 

0.  ) 5 

22,000 

50,000 

6.00 

100, ooo 

1,200 

8.00 

10,000 

Job 

30,000 

S  9,548,000 

1 ,4)2,000 

$10,980,000 
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'I  i  *  >nt  *  i  . 


Unit 

Cost 


Tot  .1 1 
Cost 


Ants’*  rt t.i,i *,  Ml 

S«*r  v  i.  «•  r .'.»»!  Ml 

l  .inn.  hi nn  r  imp  i, . 

Suht  .-I .it 
i  lit  i  i\|(rn<  !  f  s 

\ . mt  OH  .  T. >t .» I 

Kit  Kl  At  lil'.Al.  I  AC  It.  IT  li  S 

lull  ill 

Hi  t  ill  i'il  i'M  lutr  X  I  vrn 
1  n  App,' lltl  i  h  1  1  I. . 

i  o nt  . nRi'nt  t ••  * 

A.  .  .Hint  I  •  T  t  1 1 

Hi  I  1 1 .1 

i'l't  1 1  I  .  si  milt  ji  I  vm 

l  .i  Xppi'fltl  lull  t.  . 

*  III  I  tlfll'fll  II  t 

A.  .  'unt  li.  I't.il  ( Drl  <-r  r  id  ) 

tHUi|V I  KtHMIS  A.S11  tTllirii  . 


$1 10.000 
hH.000 


r  tt  i.  n  «*nt  »■  r 

mi**  wot*,  .  Ir.ir  mu  »tul 

1.  .  s . 

lob 

ill  itl  i  n# 

t.s. 

lob 

v «♦  i » i  >  i  «*  *»<*«*^< 

l  .>1).  (l  ((  \TVi  '•«•»!*  l*t>  4mJ 

I..S  . 

Job 

«  i»l  r  %Cor4|(*>  tujil'illl* 

L.S. 

Job 

l  l  l  l  t  f  l  c  * 

I  l' 

Job 

Publ  1*  vlr*ir»K  4Tr4* 

t..S. 

Job 

“ill  inr  1  ak  i  l  1 1  t r* 

L.S. 

Job 

Subt  I  .il 

I  .  till  .  niipiit  i  p * 

At  •  flint  I  ‘i  T-  I  .1 1 


$  1  9*>  ,000 

1  7  ,000 

; ,  ooo 

$  Jlt.OOo 

1 ) ,000 

$  2S2.0O0 


$  :.febt.ooo 
1.110,000 
S  I .  Oh  J .  000 

>  l.Ji.’.OOO 

_ HHjJlOO 

5,  I  ,  4  AO .  000 

>  1  IO..HMI 

1  S ,  OOO 

10,000 

n.ooo 

10.000 

20.000 

2HtOOO 

$  2 1 A  ,  OOi  I 

_ 

$  280,000 


V 


I 

l 


Table  9  Coni  *d  . 

Unit 

Total 

Unit 

Quantity 

Cost 

Cost 

20.  1’LRMANKNT  OlbKATlNc  EQUIPMENT 

Ol  f  ji  c  t'i|n i pment 

L.S. 

Job 

$  S.000 

Shop  i  i|u  1  pment 

I..S. 

Job 

S.000 

1)  i  esc  1  -  r  1  ei  t  r  i  <  gmcnl  or 

L.S. 

lob 

IS . 000 

Water  i/ualitv  Inst  r omental  Ion 

L.S. 

Job 

20,000 

l’re<  ipit.it  ion  st.it  ion 

L.S. 

Job 

8 . 000 

Stream  k -* K i n K  station 

Radio  eotmmin  U  at  ion 

L.S. 

Job 

8 , 000 

1  -u  i  1  i  t  i  r  s 

1  ransport  .it  i  on  .  reservoir  and 

L.S. 

Job 

6,000 

grounds  rna  iuten.ini  r  equip¬ 

ment 

L.S. 

Job 

IS. 000 

Hi  mg  pi. nit 

L.S. 

Job 

10,000 

Sed  imont  r.ingcs 

L.S. 

Job 

_  S,000 

Subtot a  1 

$  11/. 000 

font Ingem  ies 

1 3j000 

A< i ount  20.  Total 

$  ns.  ooo 

Pro  )e<  t  Subtot. 1 1 

SI8.8TO.OOO 

iO.  KNCINEEHINO  AND  UESIl.N 

1  .860,000 

)1.  SI.’ PKRV 1  SION  AND  ADMINISTRATION 

_  1,190,000 

TOTAL  LOST 

S21 , 880 , 000 

I 

1 

I 

! 
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TABLE  10 

SUMMARY  OF  CONSTRUCTION  EXPENDITURES 
AND  ECONOMIC  INVESTMENT  . 
MULTIPLE-PURPOSE  REDDIES  RIVER  LAKE-  PROJECT 
(Values  In  thousands  of  dollars) 


Specific  Costa 

Join-Use 

Total 

I  tom 

( recreation) 

Cos  t 

Cos  t 

/ 

Initial  Con* t rue t ion  Costs:- 

01.  lands  and  damages 

262 

2,498 

2,760 

02  .  Rt»  1  ih  a  t  i  on* 

- 

921 

921 

01.  Reservoir 

- 

68  5 

685 

04.  Dam  and  appurtenances 

- 

12,980 

12,960 

08.  Ro,j<ls 

- 

29? 

297 

14.  Initial  recreational  facilities 

3,767 

- 

3,767 

14,  Buildings,  grounds,  4  utilities 

- 

m 

131 

20.  Permanent  operating  equipment 

_ __ 

159 

159 

TOTAL 

4,024 

17,851 

21 .880 

Interest  during  construction 

237 

1  ,048 

1,285 

Initial  economic  investment 

4 , 266 

18,899 

23. 165 

Inferred  Construction  (Cost: 

Future  recreational  facilities 

Present  worth  of  future  recreational 

1,771 

- 

1  .771 

f  ar i titles 

855 

- 

88  5 

1/  No  specific  costs  for  flood  control 

or  water  supply  , 

2/  Includes  engineering  and  design  and 

supervision  and 

administration 

for  all 

accounts  excep*  .01  Lands  and  Damages. 

TABLE  11 

SUMMARY  OF  ANNUAL  CHARGES  (ECONOMIC) 

MULTIPLE-PURPOSE  REDDIES  RIVER  LAKE  PROJECT 

(Values  in  thousands 

of  dollars) 

1  tern 

Amount 

Interest  on  Investment 

1  ,411 

Amort i cation 

5 

Operation  and  maintenance 

1  60 

Major  replacements 

19 

Future  recreation  operation,  maintenance 

.  A  replacement 

30 

Economic  cost  of  future  additions  (recreational 

facilltiea) 

50 

Economic  coat  of  lands 

_ 3_‘ 

Total  Annual  Charges 

1,710 

I 
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x1-* .  Alternative  single-purpose  projects.  In  order  to  provide  equivalent, 
alternative  single-purpose  sources  for  water  supply  and  recreation  In  the 
absence  of  the  Federal  multiple-purpose  projert,  Investigations  were 
made  of  alternative  sites.  These  Investigations  Indicated  that  an  alter¬ 
native  project  at  the  Reddies  River  hake  sltp  could  he  developed  to  pro¬ 
vide  each  i'f  these  functions  singly,  and  more  economically  than  could 
he  provided  at  other  locations. 

‘hi.  Alternate  costs  for  water  supply.  A  single-purpose  water 
supply  project  was  analyzed,  with  the  same  water  supply  storage 
as  t he  multiple — purpose  project  at  the  Reddles  River  hake  site, 

TJiis  project  was  .onsidered  to  have  a  construction  completion  date 
In  the  year  .’000,  when  tlie  water  supply  storage  Is  estimated  to  he 
needed.  Tills  protect  would  have  a  first  cost  estimate  at  $14,120,000 
and  annual  charges,  based  on  a  100-vear  amortization  period,  of 
-1 ,02 1,000. 


91.  Alternate  costs  for  recreation.  A  single-purpose  project,  with 
t  tie  sane  conservation  pool  area  as  the  multiple-purpose  project  and 
the  addition  of  rerreat Ion  facilities  and  required  additions  lands, 
would  provide  the  same  recreational  benefits  more  economically  than 
a  s 1 ng 1  e-purpose  reservoir  at  other  sites  Investigated.  The  total 
iost  for  this  plan  is  estimated  at  $18,000,000. 

'*2.  Alternate  costs  for  flood  control.  Consideration  w.ib  given  to 
alternate  projects  for  flood  control  purposes.  The  most  feasible 
mettiod  of  producing  flood  damage  reduction  effects  equal  to  those 
of  fJie  mu  1 1 f p 1  e-purpose  Reddles  River  hake  would  bp  single-purpose 
flood  control  project,  using  the  Reddies  River  l.ake  site  with  a  cost 
estimated  at  $14,390,000.  No  further  consideration  of  other  alter¬ 
native  plans  was  given  after  It  became  obvious  that  excessive  costs 
would  be  Involved. 


ESTIMATES  OF  BENEFITS 

93.  (lenera 1 .  Benefits  that  would  accrue  to  Reddies  River  hake  stem 
from  flood  control  features,  water  supply  storage,  recreational 
facilities,  fish  and  wildlife  conservation  measures,  and  from  redevelop¬ 
ment  aspects.  Total  project  benefits  are  discounted  to  present-worth 
values  and  distributed  over  a  100-vear  evaluation  period  In  an 
equivalent  annual  series,  using  a  $  7/8  percent  discount  interest  rate. 

94.  Flood  < ont rol .  Benefits  would  result  from  the  reduction  of 
flood  damages  and  the  enhancement  of  flood  plain  lands  due  to  the 
flood  protection  afforded  by  the  plan  of  Improvement.  Flood-damage- 
reduetlon  benefits  were  determined  as  the  difference  between  the 
estimated  annual  damages  without  and  with  Reddies  River  Lake,  con¬ 
sidering  normal  development  of  the  area  In  th«  absence  of  the  project. 
Land-enhancement  benefits  would  be  derived  from  a  reduction  of  flooding 
along  the  upper  Yadkin  River,  resulting  In  greater  productivity  and 
utilization  of  flood  plain  land.  Such  benefits  would  be  general  In 
nature  and  would  be  distributed  throughout  the  area  benefited. 
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'J  ' .  !tu-  flood  plain  of  tin'  Yadkin  River,  which  would  benefit  from 
! load  control  provided  bv  storage  in  Reddies  River  bake,  extends 
about  1 2b  miles  from  W.  Kerr  Scott  Dam  downstream  to  the  head  of 
High  Koi  k  i„ikc.  The  area  flooded  hv  the  unrenulated  record  flood 
"t  August  1440  was  about  29,000  acres.  The  existing  W.  Kerr  Scott  Dam 
and  ki'serv.'ir  would  reduce  the  area  flooded  to  about  14,  >00  acres.  The 
tlo.nl  plain  is  divided  into  five  reaches  for  flood  damage  computation 
purposes  as  shown  on  Figure  1,  Appendix  1.  A  sunsnarv  of  flood  damage 
reduction,  land  enhancement,  and  flood  control  benefits  by  reach  is  shown 
:  :i  lollc  if.  A  detailed  breakdown  of  benefits  bv  category  and  reach  is 
shown  in  Table  8,  Appendix  1. 

'n.  Average  annual  flood  control  benefits  based  on  present  development 
and  ' w 1 v  14/4  price  levels  amount  to  $424,000  for  this  evaluation.  Aver¬ 
age  annual  flood  control  benefits  claimed  in  the  authorizing  document, 
published  as  Senate  Dm  unent  11,  Hist  Congress,  1st  Session,  were  esti¬ 
mated  at  $r>h,000,  based  on  194$  flood  plain  development  and  price  levels. 

* ' .  water  supply.  The  state  of  North  Carolina  Department  of  Economic  Re- 
soun  es  through  the  Office  of  Water  and  Air  Resources,  the  state  agency 
empowered  under  the  authority  of  Article  38  of  Chapter  14  of  the  North 
(urolino  General  Statutes  to  contract  for  storage  in  a  Federal  reservoir 
tor  lmal  water  supplv  purposes,  requested  the  inclusion  of  water  supplv 
siot.igi  in  Reddies  River  Lake.  A  storage  allocation  of  18,400  acre-feet, 
at  ■  vided  in  the  lake  would  provide  an  estimated  dependable  yield  of  32  MOD 
!cr  needed  future  municipal  and  industrial  water  supply  for  the  Winston-Salem/ 
Davidson  County,  North  Carolina,  area  or  other  areas  as  may  have  need  of 
it.  h ven  though  water  supply  needs,  as  shown  in  Table  b,  do  not  Indicate 
an  immediate  demand  for  the  water  storage  In  Reddies  River  I.ake,  North 
■arolin.i  will  begin  repayment  of  the  allocated  costs  immediately  after 
construction  completion.  This  permits  the  full  amount  of  water  supplv 
benefits  to  be  claimed  versus  the  discounted  benefits  allowed  for  future 
water  storage.  l.ocal  water  supplv  benefits  were  estimated  as  the  cost  of 
providing  water  supply  bv  the  most  economical  alternate  means  that  would 
most  likelv  be  developed  bv  the  potential  water  users  in  the  absence  of  the 
federal  project.  Local  water  supply  benefits  estimated  at  $1,023,000  annuallv, 
based  on  a  100-year  evaluation  period,  would  result  from  the  storage  of  18,400 
at  re-feet  In  Reddles  River  Lake.  These  benefits  were  considered  as  equal 
to  the  annual  charges  for  an  alternate  single-purpose  water  supply  reservoir 
project  at  the  Reddies  River  Lake  site.  A  description,  estimate  of  costs, 
and  estimate  of  annual  charges  for  the  alternate  single-purpose  water  supplv 
reservoir  project  are  sliown  in  the  cost  estimate  section  of  this  memorandum. 

48.  Rec reat Ion.  Recreational  benefits  are  expected  to  accrue  from  tuv  pro¬ 
posed  Reddles  River  Lake  from  general  recreation  and  fishing.  The  water 
impounded  by  the  lake  would  be  suitable  for  boating  and  fishing,  and  beau¬ 
tiful  scenery  would  be  enjoyed  from  access  points  and  overlooks.  Much  of 
the  shoreline  could  be  developed  for  use  as  parks,  boat  harbors,  group 
camps,  and  fishing  camps.  The  development  of  the  reservoir  boundaries  for 
public  recreation  would  require  careful  planning  In  cooperation  with  appro¬ 
priate  State  and  Federal  agencies.  Total  recreational  benefits  from  the 
plan  of  Improvement,  estimated  at  $665,000  annually,  were  evaluated  In  two 
categories:  general  recreation  and  fishing.  They  are  further  discussed 

In  the  following  paragraphs.  44 
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*c.  ,1'iu'  ra  1  i  i*<  rivi  l  1  i'n  ■  These  benefits  wore  evaluated  on  the  basis  of 

t cd  .innu.i  l  ,it  oml.inci'  at  t  he  project  and  the  average  value  of  a  visitor 
lav  *>!  those  attending  the  lake.  details  of  the  recreation  analysis  are 
;  t  i  t  oil  In  Appendix  11,  Recreation  Resources,  Pertinent  recreation  data 
are  shown  in  Table  1  4 .  As  shown  in  Table  14,  anticipated  attendance  at 
the  pt, -posed  lake  would  increase  f rort  the  Initial  annual  attendance  of 
<4l,ooo  annual  1 V  to  l he  peak  annual  attendance  of  b $0,000  annual lv  and 
remain  .  distant  thereafter.  Average  annual  general  recreation  benefits, 
.•-•.ng  an  estimated  value  o  f  $1.1  S  per  reereat  Ion  lav,  are  estimated  at 
t.-.s, »>oit  based  on  a  100-vear  evaluation  period. 


TAH1.F  14 


•1MARV  PKHTINKNT  HK.'RMl  I0NA1.  DATA  AND  BKNFFITS 


I  !  , 


i-.t  in.it  ed  veil  of  construction  completion 
Water  surface  area  available  for  recreational  purposes, 
.  onserv.it  ton  pool  (a-  res) 

hand  area  developed  for  recreational  purposes  (acres! 

'  ey  ,t  a!  1 1-  land  to  be  purchased  (acres) 


1  OH.’ 
1  08  h 

1  990 
i*m 
2000 
.'00$ 
.’OH  J 


,V.J  t  age  Annual  Recreational  Benefits: 

1  a  ne  r a  1 
'  1  sh 1  UR 

I  ot  a  1  Henet  i  t  s 


1982 

bRO 
12  T9 
$42 


Annual  Attendance 
(1,000  Persons) 


4R1 
498 
$  $4 
$7  T 


M’l/ 

b$or 

b$<8- 


$t>48 ,  bOO 
lb. 400 
$bb$,000 


1  Maximum  attendance,  based  on  optimum  use  of  water  area. 


loo.  F t sli  and  wildlife.  The  r.  S.  Fish  and  Wildlife  Service,  Bureau  of 
Sport  Fisheries  and  Wildlife,  has  prepared  a  report  presenting  data  re¬ 
lative  to  the  evaluation  of  the  fish  and  wildlife  benefits  to  be  derived 
from  Reddles  River  hake.  A  copy  of  the  report  is  included  as  Kxhibit  2. 
I  he  Bureau's  Reservoir  Research  Program  report  (Kxhibit  T)  estimated 
the  fishery  that  would  be  produced  by  the  project.  The  number  of  angler 
•lavs  attributable  to  Reddies  River  I.ake  Is  discussed  in  Appendix  II, 
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SUFMARY  OF  AVFRALF  ANNUAL  PROJECT  BENEFITS 
(100-YEAR  PERIOD  OK  EVALUATION  -  JULY  1974  PRICE  LEVELS) 
(Value*  In  SI, 000) 


Tvpe  of  Hcncf  1  t 

Interest  Rate 

*»  7  m 

Flood  control 

424 

Water  supply 

1021 

Hec  reat  (on : 

Cenera 1 

649 

Fish  log 

16  _ 

Subtot a  1 

665 

Tot  a  1 

2112 

H/C  ratio 

1.2 

Redevelopment 

144 

T  o  t  a  1 

2256 

H/C  rat lo 

1.5 

COST  ALLOCATION  AND  APPORTIONMENT 

1  OS.  Cunt s .  A  mimarv  of  msu,  annual  charges,  and  benefits  for  the 
multiple-purpose  Reddles  River  Lake  Project,  alternative  single-purpose 
projects  for  eai h  project  purpose,  and  for  the  multiple-purpose  project 
with  earli  feature  omitted  are  shown  In  Table  19. 

106.  Cost  allocat Ion.  Allocation  of  costs  of  the  multiple-purpose 
features  of  Reddies  River  Lake  for  flood  control,  water  supply,  and 
recreation  was  made  hv  the  separable  cost  remaining  benefits  method. 
Details  of  the  coat  allocation  are  presented  in  Table  20. 

'07.  Apportionment  of  costs  among  Interests.  The  division  of  project 
costs  for  Reddles  River  Lake  is  susses  riled  In  Table  21.  The  presently 
applicable  laws  and  regulations  governing  coat  sharing  practices,  on 
which  these  costs  were  based,  are  discussed  briefly  in  the  following 
paragraphs . 
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10H.  Apportionment  nl  t  lood  ami rul  > usts,  insts  allocated  to  flood 
<  out  r«'l  were  apport  loned  in  k  >  oidam  e  with  Sort  Ion  .’01  of  the  Flood 
Control  Act  of  1958,  .m  amended.  '  imts  allocated  to  flood  control  for 
reservoirs  are  considered  to  he  Federal. 

It'1*.  Apportionment  of  water  supply  costa.  The  cost  of  providing  water 
supply  storage  for  1  rased 1  at e  or  anticipated  future  use  must  he  apportioned 
to  r.on- Federal  interests  in  an.  or  dan. a-  with  the  Water  Supply  Act  of  1958 
•Title  111  of  Public  law  85-500).  Repayment  of  costs  allocated  to  water 
supply  may  he  made  either  bv  sharing  cons t rui t ion  costs  during  project 
runs t rue t Ion,  plus  annual  payment  of  operation  and  maintenance  costs  and 
payment  or  rep  1 ai  ensoul  costs  when  Incurred;  or  hv  annual  payment  for  the 
construction  msls,  including  interest  during  construction  and  Interest 
on  the  unpaid  balance,  plus  annual  payments  of  operation  and  maintenance 
■  lists  and  payment  of  rep  1  at  omen t  .osts  when  Incurred. 

lift.  Apportionment  of  recreation  costs.  The  cost  of  providing  for  recrea¬ 
tion  facilities  must  he  apportioned  to  Federal  and  non-Federal  Interests 
in  a< cordam e  with  the  Federal  Water  Project  Recreation  Act,  Public  Law 
89-’;?  (S.  1229;  H.R.  5299).  Non-Federal  interests  must  hear  not  less  than 
one-half  of  the  separable  project  >ost  allocated  thereto,  and  bear  all 
separable  costs  of  operation,  maintenance,  and  replacement  of  recreation 
and  fish  and  wildlife  lands  and  fail  lit  its.  Repayment  of  costs  allocated 
to  recreation  may  he  made  ei titer  hv  contributing  in  kind,  sharing  construe- 
t ion  costs  during  project  construction,  plus  annual  payment  of  operation 
and  maintenance  costs  and  payment  of  replacement  costs  when  incurred,  or 
bv  annual  payment  (which  may  be  through  user  fees)  for  the  separable  con¬ 
struct  Ion  costs,  including  interest  during  construction  and  Interest  on 
the  unpaid  balance,  plus  annual  payments  of  operation  and  maintenance  costs 
and  payment  of  replacement  costs  when  incurred. 


PKuiMSF.lt  I.ih.AI.  IDOPKRATION 

111,  Local  cooperation  required  for  authorized  project.  The  Reddles  River 
Lake  Project  was  Initially  authorized  In  the  Flood  Control  Act  of  1948  for 
the  purpose  of  flood  control.  No  local  cooperation  was  required  for  the 
initially  authorized  project.  In  accordance  with  subsequent  legislation 
and  post-authorization  studies,  water  supply  and  recreation  have  been  added 
as  project  purposes.  The  requirements  of  local  cooperation  for  these  pur¬ 
poses  are  listed  in  the  following  paragraphs. 

112.  Water  supply.  The  provisions  of  the  Water  Supply  Act  of  1958  (Title 
ill  of  Public  Law  85-500)  set  forth  the  requirements  for  local  Interests  to 
participate  with  the  Federal  goverrmtent  in  developing  the  water  supply 
features  of  Federal  water-resource  development  projects.  The  provisions 

of  this  act  as  applied  to  Reddles  River  Lake  would  require  that  local 
interests: 

repay  all  costs  allocated  to  water  supply,  presently  estimated 
at  $10,319,000  for  construction  and  $86,000  annually  for 
operation,  maintenance,  and  replacements. 
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Hu-  si. tie  of  North  Carolina,  through  the  Department  of  Natural  anil 
lionomlo  Ki'wurri’s,  Of  fire  of  Water  and  Air  Resources,  under  the 
authoritv  of  Article  18  of  Chapter  141  of  the  North  Carol ina  General 
Statutes,  Is  empowered  to  contract  for  the  assurances  of  repayment 
necessary  for  the  inclusion  of  water-supply  storage  in  a  Federal  lake. 

The  Department  is  empowered  under  the  above-mentioned  state  law  to 
transfer  to  local  levels  of  government  within  the  state,  any  part  of 
the  use  of  storage  which  it  acquires.  After  determining  the  needs  of 
various  local  governments  for  the  stored  water,  the  Department  will 
all  mate  the  storage  to  the  various  local  governments  in  consideration 
of  all  needs  in  the  basin.  The  state  was  requested  to  reaffirm  their 
assurance  to  provide  payment  of  the  separable  cost  of  water  supply. 

Their  reply  is  included  as  Fxhlblt  9. 

111.  Recreat  ton .  The  provisions  of  the  Federal  Water  Project  Re¬ 
creation  Act  (Public  law  89-72)  set  forth  the  requirements  for 
local  interests  to  participate  with  the  Federal  Government  in  de¬ 
veloping  the  recreational  features  of  Federal  wat er-resource  develop¬ 
ment  prolects.  The  provisions  of  this  act,  as  applied  to  the  authorized 
Reddies  River  hake  requires  that  local  interests: 

a.  Administer  project  lands,  facilities,  and  water  areas  for 
recreat i on , 

h.  Pav ,  contribute  in  kind,  or  repay  (which  may  he  through 
user  fees)  with  interest  no  less  than  one-half  of  the  separable  first 
i  osts  allocated  to  recreat Ion,  presently  estimated  at  $2,111,000, 

c .  Hear  all  separable  costs  of  operation,  ma lntenance,  and 
rep  1 acecient s  allocated  to  recreation,  presently  estimated  at  $60,000. 

The  state  of  North  Carolina,  through  the  Department  of  Natural  and 
Fconomfc  Resources,  office  of  Recreation  Resources  was  requested  to 
furnish  a  statement  of  Intent  to  participate  in  the  recreation  de¬ 
velopment  and  assure  repayment  of  one-half  of  separable  cost  of  re¬ 
creation.  Tile  Secretary  of  the  Department  in  a  letter  dated  21  September 
1974  (Fxhlblt  10)  responded  that  the  state  will  participate  in  recreation 
development,  and  that  funds  will  he  requested  in  the  Department’s  budget 
at  the  appropriate  tine. 

114.  other  requirements,  other  items  of  local  cooperation  that  should 
he  required  in  addition  to  the  items  in  paragraphs  112  and  111  are 
that  local  interests: 

a.  Hold  and  save  the  United  States  free  from  water  rights  claims 
due  to  the  construction  and  operation  of  the  project  for  water  supply 
and  recreation; 

b.  Take  appropriate  measures  to  prevent  pollution  that  would  reduce 
the  effectiveness  of  the  reservoir  for  water  supply  and  recreation; 
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I'r  os.  i  i  »>«  .mi  i  Him  >  r  i  .>mi1  ,M  i.iim  tn  prevent  obstruction  or 
riii  t.  .».  I  ir-.. nit  "ii  *  ti.iiin.  1«h  and  interior  ponding  .ln-js  whi.h  would  reduce 
(In  ii  flood  c.tiiving  i  apa.  1  *  "  1,1  Mirier  Mi.rinti-n.ime  .in.  I  operation, 
and  .  onttnl  development  in  tin-  j-ioje.  t  .ire.i  to  prevent  .in  undue  Increase 
In  the  flood  damage  potential. 

:  In  addition  -.1  '<•  a !  >  r  - .  - 1  p  ;  1  and  r>-.  n-.il  lull  as  project  purposes  mas' 

reunite  that  C.-ngtcsw  reaut  iior  i  Keddies  River  Lake  aR  a  multiple- 
purpose  proje>  t.  it.e  legislation  reauthorizing  the  project  .should 
.  on!. lilt  tin  Item:.  I  !o.  a  1  cooperation  .ont  .lined  In  paragraphs  114a, 
h ,  and  -  in  addition  to  those  i t ems  in  paragraphs  1 1 J  and  111.  If  It 
is  determined  tti.it  approval  ol  water  supplv  and  re. n-.il  Ion  as  project 
purposes  r,.iv  in  aa.li-  b.  :ii  i  and  l  In-  •  retarv  of  the  Army  wit  flout 
reauthorizing  1.  v  i  at  i.i-i,  then  the  lrn.il  cooperation  ill  paragraph  114c 
should  he  lequiied,  file  prevention  of  hi.  roacliment  on  tin-  downstream 
.  I. anno!  i  e-.p.-.  iallv  important  sin.  r  tin1  construction  of  this  project 
will  give  fne  lo.nl  people  a  sense  of  s.-.uritv  from  f  1  ood  damage.  However, 
tin-  downst i earn  channel  should  he  kept  clear  to  Insure  that  the  release  of 
flood  storage  will  not  .  .iusi-  damages  to  structures  that  encroach  on  the 
channel .  I h l s  requirement  is  consistent  with  current  flood  plain  manage¬ 
ment  poll.  .  Ixisting  legislation  permitting  Federal  participation  In 
water  ••  ipplv  and  re< real  ion  development  already  require  the  local  coopera¬ 
tion  shown  in  paragraphs  11.’  and  111, 

lli.  ! Tospec la  fur  i u 1 f 1 1 1 ment  of  lo. a  i  coopera t Ion.  In  1  9S4  during  the 
testudv  of  the  feasibility  of  adding  the  purposes  of  water  supplv  and 
let  real  ion  to  the  project,  the  slate  of  North  Carolina  provided  letters 
inleiit  to  .oraplv  with  the  requirements  of  local  cooperation.  Since 
five  .ears  have  passed  since  the  initial  restudv  of  Reddies  River  I.ake, 
the  late  was  requested  to  r.-affitra  their  intent  to  provide  local  coopera¬ 
tion  tor  this  prole. t.  The  state  has  provided  letters  of  intent  to  comply 
with  (h<-  requirements  oi  lo.al  cooperation  lor  water  supply  and  recreation. 
The  state  also  indicated  that  they  would  request  funds  at  some  time  In  the 
future  as  required.  The  state  was  not  requested  to  show  their  Intent  to 
c oraplv  with  local  cooperation  requirements  discussed  in  paragraphs  114a, 
t-  and  c  .  Since  these  items  are  not  required  bv  the  autliorizing  document 
ot  subsequent  legislation  g.-vetulug  federal  participation  In  water  supply 
an.i  recreation,  it  was  considered  not  pioper  to  request  compliance  from 
the  state.  After  a  determination  is  made  on  whether  or  not  project 
reau t  tu>  r i Za t  I  on  Is  needed,  the  slate  will  be  requested  to  show  their 
Intent  to  .omplv  with  paragraphs  114a,  1.  and  .  for  the  condition  of 
reauthorization  and  paragraph  114c  tor  the  condition  of  no  reauthorlzat Ion. 
Since  local  Interests  in  Wilkes  Countv  strongly  support  this  project,  it 
is  felt  that  all  items  of  local  .  onpi-r.it  Ion  Including  cost-sharing  agreements 
for  water  supply  storage  and  recreation  will  be  obtained.  Coordination  of 
local  cooperation  has  been  .  on.lu.  t  e.l  with  (he  following: 

a.  Mr.  lames  f.  Harrington,  Se.retaiy 
State  of  North  Carolina 

Department  ol  Natural  and  Kconomic  Resources 
i\  0.  hox  .’7b8  7 

Raleigh,  North  Carolina  .’7bll 


h.  Mr.  I.imi's  .  Stevens,  !r  .  ,  [lirer.tur 
< 1  f  f  i *  «•  of  IUm  ro.it  ion  K»-souri  os 
N.  i  .  Dept.  of  Natural  4  Kooiior.fi  Resources 
r .  i>.  iv  \  x  <  h  8  / 

Raleigh,  Nortfi  Carolina  .’/till 

i  .  Colonel  D.  I  .  Mi  Donald,  Assistant  Director 
offi.p  of  W.iti  i  .imf  Air  Resouri  es 
S'.  C,  Dept.  ot  %. itoi. il  A  K.  onomii  Ki'snuri  <>s 
n.  Hnx  7  768/ 

Raleigh,  North  i.ii.'li  to 


DKKAKTI  HKS  IH.iM  T UK  I’RiUKCT  DnCDMKNT  PLAN 


116.  Changes  in  project  pl.in.  Pertinent  project  and  lake  data  suggested 
In  the  project  document  and  those  proposed  In  tills  memorandum  are  tabulated 
In  Table  22.  The  changes  in  lake  data  shown  In  Table  22  have  been  made  as 
a  result  of  the  following: 


a.  fur  lits  inn  of  water  supply  as  a  project  purpose. 

b.  Inclusion  of  storage  for  a  minimum  release. 

c.  Revision  of  storages  needed  for  flood  control  and  silt  reserve. 

117.  Departures  from  project  document  considered  within  discretionary 
authority  ol  the  Chief  of  engineers.  The  Flood  Control  Act  approved 
24  July  1946  fFl  '>26,  79th  Congress,  2nd  Session)  authorized  four 
detention  reservoirs  at  Wllkesboro,  upper  Wflkesboro,  Reddies  Numbered 

1  and  Reddies  Numbered  1  sites.  The  Definite  Project  Report  on  Reddles 
River  Dam  and  Reservoir,  dated  IS  March  1950,  resulted  in  the  recotenenda- 
t Ion  for  only  one  earthfill  dam  and  Heddies  Numbered  1  site,  and  this 
modification  was  approved  l»v  the  Chief  of  Knglneers  28  August  1950. 

The  Definite  Project  Report  studied  a  single-purpose  flood  control 
structure  and  concluded  that  the  project  benefits  were  less  than  the 
project  cost.  Ihe  Reddles  River  Project  wds  classified  as  Inactive. 

In  recent  years,  t  lie  project  was  restudied  considering  the  additional 
purposes  of  water  supply  storage  and  recreation.  The  additional  water 
supply  storage  and  rr<  real  ton  as  project  purposes  are  discussed  In  the 
following  paragraph. 

118.  Departure  from  project  duitsnent  requiring  notification  to  the  Con¬ 
gress  and/or  Office  of  Management  and  Budget.  The  change.  In  the  pro¬ 
ject  from  the  authorizing  document,  to  combine  the  two  dams  into  one 
equivalent  dam  at  mile  1.6  was  reported  to  Congress  during  the  Senate 
Appropriations  Hearings  for  KY  1962,  Congress  was  also  Informed  that 
the  Corps  of  Knglneers  was  studying  the  addition  of  water  supply,  water 
quality  control  and  recreation  as  project  purposes  during  appropriation 
hearings  for  KY  1968.  The  dam  Is  located  at  essentially  the  same  loca¬ 
tion  aa  planned  In  the  Definite  I’roject  Report.  Changes  In  project 
storages  have  been  made  to  acconsaodate  tfie  addition  of  water  supply  stor¬ 
age,  stream! low  regulation,  and  sediment  storage.  The  addition  of  water 
supply  storage  and  recreation  as  project  purposes  is  documented  in 
Appendix  V,  Post-Author i zat ion  Changes.  Congressional  approval  Is  also 
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required  tor  the  punluist  o!  2/5  acres  of  land  for  wildlife  mitigation. 

This  rcroosnemlat  inn  Is  contained  in  a  Bureau  of  Sport  Fisheries  and  Wildlife 
letter  (Exhibit  2)  and  has  been  adopted  In  the  presented  plan. 


RECREATION  RESOURCES 

1 1 9 .  Existing  scenic  and  i ei reat lonal  resources  of  the  project. 

a.  Scenic  resources.  The  Reddies  River  Lake  Project  is  located 
in  a  very  scenic  area  of  North  Carolina.  The  combination  of  scenic, 
mountainous  terrain  of  Blue  Ridge  foothills  and  the  proposed  680-acre 
lake,  surrounded  bv  steep  wooded  slopes  and  irregular  ldentations,  will 
provide  an  attraction  well  suited  for  recreational  development.  Two 
prominent  overlooks  several  hundred  feet  above  streambed  will  each 
provide  a  spectacular  view  of  the  lake  and  surrounding  development. 

The  native  evergreens,  flora,  and  fall  color  of  the  deciduous 

cover  provide  a  scenic  resource  which  is  recognized  throughout 
the  southeast . 

b.  Recreation  resources.  W.  Kerr  Scott  Reservoir,  operated 
by  the  U.  S.  Army  Corps  of  Engineers,  is  the  major  source  of  water- 
oriented  recreation  in  the  project  area.  This  lake  provides  facili¬ 
ties  similar  in  scope  and  quantity  to  those  proposed  for  the  Reddies 
River  project.  The  only  other  lakes  within  the  50-mile  zone  of  in¬ 
fluence  are  located  at  the  extreme  southern  end  of  this  zone,  and  are 
owned  by  Duke  Power  Company.  These  Duke  Lakes,  Rhodhiss  Lake  and  Lake 
Hickory,  provide  only  16  acres  of  land  for  public  use. 

120.  Potential  for  recreational  development. 

a.  Potential  use.  Since  the  major  supply  of  water-oriented 
recreation  in  the  zone  of  Influence  is  provided  by  W.  Kerr  Scott 
Reservoir  and  is  expected  to  accomaodate  only  1,100,000  visitors  by 
1985,  this  facility  is  not  considered  sufficient  to  cause  significant 
Impact  on  the  Reddles  project.  The  demand  from  this  zone  is  estimated 
at  1,640,000  annual  users  by  1985.  This  indicates  the  need  for  facili¬ 
ties  to  accommodate  540,000  additional  recreationists.  Because  of  the 
socioeconomic  level  and  lack  of  mobility  of  the  local  residents,  there 
la  a  great  need  for  outdoor  recreation  in  the  Immediate  area  of  this 
proposed  project. 

b.  Access.  The  project  is  ideally  located  for  meeting  recreation 
needs  of  the  area.  The  lower  portion  of  the  lake  will  be  within  the 
city  limits  of  North  WllkeBboro,  and  some  residential  neighborhoods  will 
adjoin  day-use  areas.  The  Reddles  River  Basin  is  surrounded  with  ade- 
quste  state  and  county  road  access.  The  eastern  side  is  served  by  State 
Road  #18;  the  west  aide  is  served  by  State  Roads  1372,  1315,  and  1540. 
This  system  of  roads  provides  adequate  access  to  ths  project  and  will 
require  minimum  extension  of  existing  systems  to  provide  direct  access 
to  the  proposed  recreation  sites. 


i  .  General  recreation.  Suitable  land  areas  for  development  of 
general  ro  rc.il  ion  facilities  sin  li  as  camping,  picnicking,  and  boat 
laomhing  have  been  designated  to  accommodate  the  proposed  visitation. 
Careful  site  planning  in  the  feature  Recreation  Facilities  Design  Memo¬ 
randum  will  insure  proper  distribution  and  location  of  activities  and 
uses  . 


d.  Fishing.  Construction  of  this  project  will  inundate  approxl- 
matelv  .«'>  acres  ol  warm-water  fish  habitat  in  8  miles  of  the  lower  stream 
reach.  This  will  be  replaced  hv  a  t>RO-acre  lake  providing  habitat  for 
approximate)'/  the  same  warm-water  species  now  found  in  the  stream  with 
the  addition  of  such  species  as  large  mouth  bass  and  crappie.  The  in¬ 
crease  in  habitat  area  will  result  in  1 2 , bOO  angler  davs. 

i .  Wildlife.  The  lake  will  also  cause  a  complete  loss  of  existing 
iarm  and  forest  game  habitat  in  the  conservation  pool  and  a  partial  loss 
of  similar  habitat  In  the  periodically  inundated  flood  pool.  This  will 
reduce  the  hunting  opportunity  in  the  affected  areas.  To  replace  this 
irip.n  t ,  subject  to  Congress  tonal  approval,  27$  additional  acres  of  land 
ad  latent  t.  I hurmau-fhat ham  Wildlife  Management  Area  are  proposed  for 
acqu 1 s i r foil .  This  area  Is  located  in  the  upper  reaches  of  Roaring  River 
Watershed  and  will  provide  recreational  hunting  to  compensate  for  the  dis¬ 
placement  of  wildlife  resources  within  the  Reddles  River  Lake  Project. 

1 .  ’  1 .  Rec  re. >  t ion  facilities  proposed. 

a.  Initial  development.  Initial  development  will  be  limited  to  that 
reunited  to  a.  coimodate  the  498,  lOO  projected  attendance  for  the  3  years  of 
use  following  completion  of  project  construction.  The  cost  of  facilities 
to  act  (immml.it  e  this  attendance  is  currently  estimated  to  be  $3,767,000. 

b.  Future  development.  Remaining  work  required  for  ultimate  develop¬ 
ment  will  be  const  rtnted  with  Code  710  funds.  This  future  work  is  currently 
estimated  to  cost  $1,771,000.  Ultimate  development  will  be  designed  to 
aiconmodate  (>$0,000  annual  visitors.  Appendix  II  of  this  design  memorandum 
(Recreation  Resources)  presents  a  detailed  analysis  of  the  recreation  plan 
proposed  for  the  Reddles  River  hake  Project. 

>22.  Assessment  of  effects  summary.  A  profile  showing  the  sociological, 
economic  and  env i rormenta 1  Implications  of  the  proposed  project  and  the 
alternatives  considered  during  project  formulation  has  been  prepared  in 
response  to  :•«<<  t  ion  122  of  the  River  and  Harbor  and  Flood  Control  Act 
of  1970.  Ihls  profile  la  summarized  in  Table  23. 


STATKMKN3  OF  FINDINGS 

121.  Genera  1 .  In  light  of  the  overall  public  interest,  this  report  concerning 
the  Reddies  River  hake.  North  Carolina  project.  Including  the  stated  views 
of  other  interested  agencies  and  the  concerned  public,  has  evaluated  the 
various  practicable  alternatives  to  meet  or  alleviate  the  water  resource  de¬ 
velopment  needs  for  flood  control,  as  set  forth  in  the  Flood  Control  Act  of 
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1946  <rubllc  Law  79-526).  The  current  studies  have  also  Identified  a  need 
for  municipal  and  industrial  water  supply  and  recreation,  which  has  been 
Included  in  the  proposed  plan  of  development, 

124.  The  possible  consequences  of  these  alternatives  have  been  studied 
according  to  environmental,  social  well-being,  and  economic  effects,  in¬ 
cluding  regional  and  national  development  and  engineering  feasibility.  An 
identified  public  need  for  the  products  of  water  resources  development  was 
a  najor  factor  in  the  review  of  these  data.  In  evaluation,  the  following 
points  were  considered  pertinent. 

125.  Env  1  ronmental .  Alternatives  having  a  lesser  environmental  impact  than 
the  recontnended  plan  were  not  selected  because  of  their  impract icality ,  ex¬ 
cessive  cost  or  Inadequacy  in  meeting  the  water  resource  needs  of  the  project 
area.  The  major  environmental  impacts  of  the  project  include  the  permanent 
inundation  of  680  acres  of  land  and  8.  lSmlles  of  Reddles  River  by  the  conser¬ 
vation  pool  and  the  temporary  inundation  of  an  additional  655  acres  of  land 
and  2.9  miles  of  Reddles  River  by  the  flood  control  pool.  The  environmental 
impact  associated  with  building  an  impoundment  on  Reddies  River  is  lessened 
bv  the  fact  of  the  existence  of  a  low  dam  just  below  the  project  damslte. 

126.  Social  well-being.  The  project  will  provide  for  human  needs 
of  area  residents  by  the  flood  control  and  water  supply  benefits, 
and  the  recreational  opportunities  that  will  result  from  Reddies 
River  bake.  The  adverse  social  Impact  that  will  occur  from  the 
relocation  of  persons  and  property  have  been  accepted. 

127.  Engineer! ng.  Through  a  comparative  engineering  and  economic 
analysis,  two  alternative  damsltes  were  considered  Along  with  the 
recommended  site.  The  selected  site  is  the  best  location  considering 
both  engineering  and  cost  comparisons.  The  quality  of  rock  is  essentially 
the  same  at  all  locations,  however,  the  selected  site  has  less  severe 
weathering  than  the  other  sites.  Several  types  of  dams  can  be  considered 
at  the  selected  site,  while  only  a  compacted  earthflil  dam  could  be 
considered  at  the  other  sites. 

128.  Economic .  From  the  viewpoint  of  economics,  the  selection  of 

the  damsite  was  based  on  the  lower  construction  costs  at  the  recommended 
site.  The  proposed  dam  is  at  the  general  location  that  was  recommended 
in  the  Definite  Project  Report,  and  the  other  two  sites  are  within  2,000 
feet  of  this  site.  The  Definite  Project  Report  recotmnended  a  dam  at  this 
general  location.  Other  damsltes,  more  widely  separated,  were  studied 
in  the  Definite  Project  Report,  and  a  location  about  1.7  miles  above 
the  confluence  with  Yadkin  Riverwas  selected.  The  reconmended  damsite 
will  require  much  less  resettlement  of  homesltea  than  either  of  the  other 
two  sites. 

129.  Other  public  interest.  In  addition  to  providing  benefits  from 
the  Included  project  purposes,  secondary  economic  benefits  will  accrue 
to  the  region  from  development  opportunities  Induced  by  the  project  and 
incraaaed  population  and  employment.  It  la  concluded  that  the  prospec¬ 
tive  regional  benefits  are  far  In  excess  of  the  upstream  damage  and 
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displa. ement  inconveniences  and  that  reasonable  real  estate  and  engineering 
remedies  exist  for  these  project  occasioned  damages  and  1 ncnnventencea 
without  undue  social  and  economic  effects. 

He.  Con c lus ions .  It  is  concluded  that:  ^he  proposed  action  Is  based 

on  thorough  analysis  and  evaluation  of  various  practicable  alternative 
« nurses  of  action  for  achieving  the  stated  object  Ives ; 4 the  adverse 
effect'-  found  to  be  involved  cannot  be  avoided  bv  following  reasonable 
alternative  courses  of  action  which  would  achieve  the  considered  pur¬ 
poses;  where  the  proposed  action  had  an  adverse  effect,  this  effect  is 
either  ameliorated  or  substant ial 1 v  outweighed  bv  other  considerations 
of  national  pol icy;-t  tie  recownended  action  is  consonant  with  national 
polirv,  statutes  and  administrative  directives,  and,  on  balance,  the 
total  public  interest  would  best  be  served  bv  the  Implementation  of  the 
recomaendat ions. 


RECOMMENDATIONS 

HI.  Recoianendat tons .  It  is  recomnended  that  the  multipurpose  project 
plans  for  the  authorized  Reddies  River  l.ake  Project  on  Reddies  River,  a 
tributary  of  the  Yadkin  River,  consisting  of  an  earthflll  dam,  a  gate 
( out  rolled  outlet  works  adjacent  to  the  right  abutment,  an  uncontrolled 
open  cut  spillway,  and  appurtenant  facilities  as  outlined  in  this  memo¬ 
randum  be  approved  as  a  basis  for  controlled  planning,  design,  and  con¬ 
struction  of  the  project. 
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I'mtfd  States  Department  <>l  the  Intetiot 

Bt  RF.At '  OF  OUTDOOR  RECREATION 
SOI  THE AST  REGIONAL  OHK  K 
I  18  (  a  in  Srrcr’ 

Atlanta  (icofgi.i  iiWH 

OCT  2  5  1974 

District  Engineer 

U.S.  Army  Engineer  District, 

Charleston 
Post  Office  Bo*  919 
Charleston,  South  Carolina  29402 

Dear  Sir: 

We  have  reviewed  Appendix  II,  Recreation  Resources,  for  the  Reddies  River 
Lake  Project,  North  Carolina,  as  requested  by  Mr,  Lesemann,  Chief, 

Engineering  Division,  in  a  letter  of  26  September  1974.  Our  comments  on 
the  preliminary  draft  of  this  appendix  were  provided  September  6,  1973. 

With  reference  to  our  comments  on  the  preliminary  draft,  we  evaluated 
that  development  of  boat  ramps  as  proposed,  would  encourage  and  facilitate 
overuse  of  the  680-water  surface  acres. 

With  ultimate  development  projected  16  boat  ramps,  boating  (fishing) 
use  on  a  weekend  day  as  10  percent  of  total  use,  four  visitors  per  boat , 
and  a  turnover  rate  of  1.5,  there  will  be  approximately  0.65  percent  of 
the  680  acres  or  4.47  acres  per  boat  (fishing).  While  this  is  not 
excessive,  density  problems  might  arise  when  this  boating  use  occurs  in 
conjunction  with  other  use  particularly  water  skiing.  Two  percent  of 
use  is  projected  for  water  skiing  which  is  an  activity  requiring  considerably 
more  area  of  water  surface.  While  the  turnover  rate  for  water  skiing  is 
considerably  higher  than  that  for  boating  (fishing),  these  are  mutually 
exclusive  uses  of  water  surface.  Moreover,  the  part  of  water  surface 
excluded  from  use  for  boating  for  a  small  reservoir  the  size  of  Reddies 
Lake,  that  is  shallow  and  areas  close  to  the  shoreline,  is  a  considerable 
percent  of  total  water  surface  area. 

We  are  concerned  that  use  based  on  the  level  of  facility  development 
proposed  will  result  in  a  reduction  of  quality  in  the  water  based 
recreation  opportunity  provided.  We  suggest  that  development  of  boat 
ramps  can  be  phased  over  a  period  to  allow  monitoring  of  actual  use  and 
if  necessary  modification  of  the  extent  of  development  of  boat  access 
to  a  level  that  would  aaaure  quality  recreation  experience  for  visitors. 
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United  States  Department  of  the  Interior 

FISH  AND  WILDLIFE  SERVICE 
BUREAU  OF  SPORT  FISHERIES  AND  WILDLIFE 

|  1  (  X ILUTlVf  PARK  DRIVt..  N  t 

AUANTA,  GEORGIA  303Z9 

April  16.  1974 


District  Engineer 

U. S.  Army  Corps  of  Engineers 

Charleston,  South  Carolina 

Dear  Sir: 

The  Bureau  of  Sport  Fisheries  and  Wildlife,  in  cooperation  with  the 
North  Carolina  Wildlife  Resources  Commission,  has  completed  a  reevalua¬ 
tion  study  of  the  authorised  Reddies  River  Lake  project,  Wilkes  County, 
North  Carolina,  as  requested  in  your  letter  of  July  28,  1972.  The 
Bureau's  original  survey  report  was  dated  April  22,  1969.  Authority  for 
your  present  study  is  contained  in  the  Flood  Control  Act  of  July  24, 

1946,  (P.L.  79-526,  79th  Congress.  2d  Session).  This  letter  constitutes 
our  detailed  report,  prepared  and  submitted  under  authority  of  the  Fish 
and  Wildlife  Coordination  Act  (48  Stat.  401,  as  amended;  16  U.S.C.  661 
et  seq.),  and  is  intended  to  assist  you  in  the  preparation  of  a  master 
plan  for  project  lands  and  a  general  design  memorandum  for  project 
structures. 

The  authorized  project  will  consist  of  a  dam  and  reservoir  located 
within  and  just  north  of  the  city  limits  of  North  Wilkesboro,  North 
Carolina,  about  1.7  miles  above  the  outlet  of  the  Reddies  River  into 
Yadkin  River.  The  present  plan  for  the  multipurpose  project  provides  for 
flood  control,  water  supply,  and  outdoor  recreation.  Pertinent  engineering 
data,  on  which  our  current  studies  are  based,  are  presented  in  the 
following  table. 

Reddies  River  originates  on  the  eastern  slope  of  the  Blue  Ridge  Mountain 
Province  in  Wilkes  County,  North  Carolina,  and  empties  into  the  Yadkin 
River  in  the  foothill  region  of  the  Piedmont  Plateau  Province.  Its 
principal  tributaries  are  the  North  Fork,  Middle  Fork,  and  South  Fork 
Rivers.  The  headwaters  of  Reddies  River  are  clear,  cold,  and  turbulent, 
whereas  the  lower  reaches  are  moderately  swift,  warmer,  and  oftentimes 
heavily  laden  with  sand  and  other  alluvial  particles. 

In  the  project  area  the  Reddies  River  ranges  in  width  from  approximately 
30  to  90  feet  and  consists  of  pools  of  various  lengths  and  depths  separated 
by  rocky  outcrops  and  riffle  areas.  Fishery  resources  are  composed 
primarily  of  warm-water  species  such  as  smallmouth  bass,  redbreast  and 
bluegill  sunflsh,  catflshes,  suckers,  and  carp.  Fishing  pressure  is 
relatively  light  and  there  is  no  conmerclal  fishery. 

The  pioject  area  consists  mainly  of  woodlands  with  an  occasional  inter- 
sperslon  of  cleared  farmlands  and  pasturelands.  Some  of  the  major  tree 
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Table  1 
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PERTINENT  ENGINEERING  DATA 


GENERAL 


St  ream 


Reddles  River 


Damsite  Location  (Miles  Above  Mouth) 
Drainage  Area  Above  Dam 
Length  of  Main  Channel  Thru  Project 
Lake  Shoreline  Length 

STREAMFLOV 


Average  Annual  Discharge 
Average  Minimum  Monthly  Discharge 
Average  Maximum  Monthly  Discharge 
Maximum  Flow  of  Record 
7-Dav , 10-Year  Low  Flow 

WATER  ELEVATIONS  -  LAKE 

Maximum  Water  Surface 
Top  of  Flood  Control  Pool,  Feet 
Area  of  Flood  Control  Pool 
Top  of  Conservation  Pool,  Feet 
Area  of  Conservation  Pool 
Streatnbed,  Feet 

STORAGE  CAPACITY 

Maximum  Water  Surface 
Flood  Control  Pool 
Conservation  Pool 

DAM  AND  APPURTFNANCES 

Type 


1.7  Mi. 

94.")  Sq.  Ml  . 

8.5  Mi  . 

12.7  Mi  . 


114 

c.f.s 

10.8 

c.f.s 

587 

c.f.s 

27,000 

c.f.s 

36 

c.f.s 

2 

,020 

Acres 

1 

,110.0 

Fl.Msl 

1 

,335 

Acres 

1 , 

,074.2 

El.Msl 

880 

Acres 

975 

El.Msl 

99,740 

Acre-Feet 

58,350 

Acre-Feet 

23,350 

Acre-Feet 

Earth  and  Rockflll 


Top  Elevation,  Feet 
Maximum  HelRht 
Length 

Type  of  Intake 
Conduit  Diameter 
Conduit  Flow  Capacity 


1,140  Ms  1 

lf>5  Feet 

9f>0  Feet 

Multi-level 

9  Feet 

3,440  c.f.s. 
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and  shrub  species  found  In  the  area  Include  white  oak,  northern  red  oak, 
hickory,  black  gum,  sycamore,  yellow-poplar,  American  beech,  red  maple, 
yellow  birch,  shortleaf  pine,  Virginia  pine,  red  cedar,  witch-hazel, 
sassafras,  hophornbeam,  alder,  mountainlaurel ,  and  rhododendron. 

Wildlife  species  indigenous  to  the  area  include  both  farm  and  forest 
game  animals,  furbearers,  songbirds,  birds  of  prey,  and  various  reptiles, 
amphibians,  and  invertebrates.  There  are  no  endangered  species  known  to 
inhabit  the  project  area.  Populations  of  white-tailed  deer,  bobcat, 
ruffed  grouse,  and  mourning  dove  are  low.  Bobwhite  quail,  cottontail 
rabbit,  gray  squirrel,  and  gray  fox  occur  in  moderate  numbers  and  support 
most  of  the  local  hunting  pressure. 

Furbearing  species  residing  in  the  affected  area  include  opossum,  raccoon, 
skunk,  muskrat,  and  mink.  Suitable  habitat  for  the  muskrat  and  mink 
populations  exists  only  in  the  narrow  flood  plains,  whereas  the  opossum, 
skunk,  and  raccoon  populations  are  found  over  the  entire  project  area. 

Due  to  habitat  limitations.  Reddles  River  does  not  support  a  wintering 
population  of  waterfowl.  However,  small  groups  of  mallards,  wood  ducks, 
scaups,  ring-necks,  buffleheads,  and  mergansers  do  winter  on  the  nearby 
Yadkin  River.  The  only  resident  waterfowl  species  occurring  in  the 
general  area  is  the  wood  duck. 

Construction  and  operation  of  Reddles  River  Lake  will  completely  destroy 
the  existing  wildlife  habitat  within  the  680  acres  to  be  inundated  by 
the  conservation  pool.  An  additional  655  acres  within  the  flood  control 
pool  will  be  periodically  Inundated,  thus  becoming  less  effective  as 
productive  upland  wildlife  habitat.  Losses  to  wildlife  populations  will 
not  only  result  from  direct  mortalities  and  habitat  destruction  within 
the  project  area,  but  also  from  the  displacement  of  populations  to 
adjacent  lands.  This  displacement  will  increase  population  densities 
and  competition  for  food,  cover,  and  nesting  sites  in  the  adjacent  land. 

In  essence,  the  proposed  project  will  result  in  an  irretrievable  commitment 
of  upland  wildlife  habitat  and  associated  fauna  throughout  the  life  of 
the  project.  Furthermore,  the  continuous  urbanization  of  surrounding 
project  lands  will  compound  the  loss  of  long-term  wildlife  productivity. 

Implementation  of  the  Reddies  River  Lake  project  will  result  in  the 
transformation  of  8.5  miles  of  warm-water  stream  habitat  into  a  680-acre 
warm-water  reservoir.  Although  some  lotic-adapted  organisms  will  be 
unable  to  survive  the  change  to  a  lentlc  cormunlty,  the  majority  of 
existing  populations  will  Increase  in  numbers  due  to  the  increase  in 
warm-water  habitat.  The  reservoir  will  also  provide  more  suitable 
habitat  for  some  species  such  as  the  largemouth  bass  and  crapple. 

An  update  of  fishery  values  associated  with  the  Reddies  River  Lake 
project  is  contained  in  the  report  prepared  by  the  Bureau's  National 
Reservoir  Research  Program  in  Fayetteville,  Arkansas.  The  total  annual 
angler-days  prediction  for  Reddles  River  Lake,  as  presented  in  the 
National  Reservoir  Research  Program  report,  compares  favorably  with 
those  values  presented  in  the  Bureau's  April  22,  1969,  report.  The 
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predicted  values  in  that  report  represent  reservoir  potential  in  the 
absence  of  pollution  and  without  intensive  management. 

Although  the  proposed  reservoir  will  increase  the  potential  for  fishing 
opportunity  in  the  local  area,  it  is  likely  that  the  fishing  which  will 
develop  on  Reddies  River  Lake  will  be  done  by  fishermen  who  previously 
utilised  existing  reservoirs  (for  example,  W.  Kerr  Scott  Reservoir 
located  just  a  few  miles  from  the  project  site).  There  is  already 
ample  reservoir  fishing  opportunity  in  North  Carolina  on  a  statewide 
basis,  as  evidenced  by  the  fact  that  North  Carolina  ranks  fifth  in  the 
Nation  in  total  surface  water  area  within  State  boundaries.  This  is 
one  of  the  criteria  used  in  allocating  Dingle-Johnson  funds  to  the 
various  States  for  fish  restoration  projects.  Therefore,  any  increase 
in  fishing  opportunity  resulting  from  the  Reddies  River  Lake  project 
can  only  be  termed  a  convenience  for  residents  of  the  immediate  area 
rather  than  the  satisfaction  of  a  local  or  State  need. 

During  preparation  of  the  General  Design  Memorandum  for  this  project 
several  measures,  previously  discussed  in  our  original  report  and 
expanded  upon  in  this  report,  should  be  included  to  develop  and  preserve 
certain  aspects  of  project-related  fish  and  wildlife  resources.  These 
measures  are  discussed  in  the  following  section. 

Fisherman  Access.  It  is  our  understanding  that  minimum  project  facilities 
for  public  use,  sanitation,  and  safety  will  be  provided  in  the  event  local 
participation  in  cost-sharing  under  Public  Law  89-72  is  not  forthcoming. 

In  our  review  of  the  plans  for  project  development  with  the  North  Carolina 
Wildlife  Resources  Conmission,  It  was  generally  concluded  that  these 
minimum  facilities  will  provide  adequate  fisherman  access  to  project  waters 
We  further  understand  that  the  commission  has  not  provided  a  letter  request 
ing  more  than  minimum  facilities. 

Wi  Idl ife  Mitigation.  The  Bureau's  original  impact  report  dated  April  22, 
1969,  recommended  the  acquisition  of  approximately  275  acres  of  land  out¬ 
side  the  project  area  and  adjacent  to  the  North  Carolina  Wildlife  Resources 
Conmission' s  Thurmond  Chatham  Game  Land.  This  recommendation  was  based 
on  the  computation  of  man-days  of  hunting  opportunity  that  would  be  lost 
due  to  project  implementation,  and  does  not  represent  the  actual  mitiga¬ 
tion  of  wildlife  habitat  in  quantity  and  quality  to  those  areas  destroyed 
or  degraded  as  a  result  of  project  construction  and  operation. 

The  exact  location  of  the  275  acres  of  land  adjacent  to  the  Thurmond 
Chatham  Game  Land  should  be  determined  by  this  Bureau,  the  Corps,  and 
the  conmission  prior  to  preparation  of  the  Detailed  Design  Memorandum. 

Appropriate  monetary  allocations  for  this  land  acquisition  should  be 
Included  in  the  project  planning  of  the  General  Design  Memorandum. 

Upon  purchase,  this  land  should  be  made  available  to  the  North  Carolina 
Wildlife  Resources  Commission  for  Intensive  wildlife  management  purposes 
under  the  provisions  of  a  General  Plan  in  accordance  with  Section  3  of  the 
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Fish  and  WiMliti  foonlination  Art,  l unds  should  then  be  made  available 
to  tno  r oi'inr,  , nm  tor  the  development,  and  management  of  these  lands. 
Furthermore,  making  available  suitable  project  lands  not  inundated  by  the 
reservoir  *h»  North  f.arolina  Wildlife  Resources  Commission  for  manage¬ 
ment  purposes,  as  provided  for  in  the  Flood  Control  Act  of  1962,  Section 
?07,  Public  law  (7-H74,  should  be  included  in  the  General  Design 
Memorandum. 

Downstream  I  lows  If  is  our  understanding  that  a  multilevel  intake 
structure  has  been  in<  1  tided  in  project  plans  for  the  proposed  dam  to 
insure  that  water  of  sufficient  quality  and  quantity  for  fishlife  is 
released  from  tor  reservoir.  The  release  of  a  continuous  minimum 
flow  to  preserve  downstream  fishery  habitat  is  now  of  high  priority  in 
view  of  fh«  enactment  of  the-  federal  Water  Pollution  Control  Act 
Amendments  ut  1972. 

To  determine  a  s.iffi  it-nf  ;  mourn  instantaneous  release  which  will 
preserve  downs trean  fist  naiitjt,  this  Bureau,  in  cooperation  with  the 
U.b.  (ienlognal  but  vey  and  tq  N..i  th  rarolina  Wildlife  Resources 
Commission,  made  a  low- flow  hannel  characteristics  study  of  Reddies 
River  below  the  proposed  dares ite.  The  study  was  limited  to  that  area 
immediately  below  North  Wi I »e ..boro ' s  low-dam  impoundment  downstream  to 
the  outlet  of  Reddies  River  into  the  Yadkin  River. 

The  study  react;  is  i  omposed  primarily  of  two  major  habitats,  riffles 
and  pools  A  third  i ategory  is  found  where  the  distinction  between 
riffle  areas  and  pools  has  become  less  and  less  until  “channel  habitats" 
have  developed.  Three  cross  sections  were  surveyed  with  reference  points 
established  at  each  section.  Water  surface  elevations  at  each  cross 
section  were  determined  at  the  time  of  the  discharge  measurements  by 
taping  from  the  reference  points.  Water  quality  tests  were  also  con¬ 
ducted  at  this  time. 

Discharge  measurements  were  taken  from  the  U.S.  Geological  Survey  gauge 
located  just  upstrejm  from  the  proposed  damsite.  Three  discharge  read¬ 
ings  and  corresponding  water  surface  elevations  were  determined  and 
graphed,  and  a  fourth  reading  of  36  c.f.s.  (7-day,  10-year  flow)  was 
extrapolated  by  using  plots  of  elevation  versus  discharqe  for  each 
cross  sec  t ion. 

Numerous  factors  influence  the  productivity  and  success  of  fish  popula¬ 
tions  in  natural  streams  including:  (I)  spawning  requirements  (such 
as  water  depth,  bottom  type,  temperature,  etc.)  during  the  spring  and 
early  summer,  (?)  relationship  between  water  temperature  and  dissolved 
oxygen  In  the  summer  months,  (i)  percent  bottom  coverage,  (4)  food 
production,  (5)  availability  of  cover  and  other  spatial  requirements, 
and  (6)  the  frequency  and  duration  of  low  flows.  Upon  studying  the 
relationship  of  these  biological  requirements  to  the  data  graphically 
represented  on  the  cross  sections,  we  concluded  that  an  instantaneous 
release  of  36  c.f.s.  (7-day,  10-year  flow)  would  provide  conditions 
necessary  for  the  continuation  of  existing  minimum  productivity  within 
the  study  area . 
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We  wish  to  stronqly  emphasize  that  the  continuous  release  of  36  c.f.s. 
assures  only  that  minimum  fish  habitat  conditions  in  the  downstream 
area  will  be  preserved.  This  in  no  way  represents  enhancement  and 
therefore  should  not  be  included  as  a  project  benefit. 

T imber  Clearing.  At  later  stages  in  project  development,  your  timber 
^Tearing  plan  should  provide  for  the  retention  of  standing  timber  in 
embayments  at  tributary  outlets  and  in  other  selected  areas  within  the 
conservation  pool.  This  would  provide  the  opportunity  for  creating 
fish  "hides  and  attractors"  which  can  be  of  two  types:  (1)  extensive 
areas  of  shrub  growth  submerged  below  the  surface  of  the  conservation 
pool  and  marked  on  the  periphery  by  a  few  large,  emergent,  and  topped 
trees,  and  (2)  areas  of  emergent  standing  timber.  The  latter  would 
not  only  serve  as  fish  cover  and  refuge  but  would  also  encourage  wood 
duck  nesting  and  provide  resting  areas  for  migrant  waterfowl.  These 
standing  timber  areas  should  be  selected  in  subsequent  project  planning 
stages  by  representatives  of  this  Bureau,  the  Corps,  the  North  Carolina 
Wildlife  Resources  Commission,  and  the  North  Carolina  Department  of 
Health. 

Reservoir  Impoundment  and  Operation.  To  favor  establishment  of  a  more 
vaTuabTe  sport  fishery,  ini tiaT~reservoir  impoundment  should  occur 
during  late  fall  or  winter.  When  reservoirs  are  impounded  during  late 
spring  or  summer,  spawning  success  and  survival  of  more  desirable  species 
is  discouraged  while  survival  of  less  desirable  species  is  encouraged. 
Impounding  during  this  period  also  results  in  an  overabundance  of  forage 
fish,  particularly  those  species  which  grow  rapidly  and  attain  a  size 
which  prevents  them  from  being  utilized  as  forage.  This  allows  them 
to  compete  with  more  desirable  species  lor  food  and  space,  thus  causing 
a  loss  in  sport  fish  production. 

Reservoir  surface  level  fluctuations  should  be  minimized  as  much  as 
possible  during  the  spring  months.  Excessive  surface  level  fluctuations 
could  dewater  and  thus  destroy  certain  game  fish  (such  as  largemouth  bass 
and  bluegill  sunfish)  spawning  sites  and  eggs  during  this  period.  Reservoir 
operation  should  avoid  drawdowns  in  excess  of  2  feet  for  a  30-day  period 
after  water  temperatures  reach  60°F.  These  procedures  would  favor 
development  of  a  more  desirable  reservoir  sport  fishery. 

Seasonal  Maintenance  of  Maximum  Conservation  Pool.  Maintenance  of  the 
maximum  conservation  pool  (luring  the  recreational  season  would  provide 
a  larger,  more  valuable  reservoir  fishery,  and  the  inundation  of  mudflat 
areas  would  Improve  the  esthetic  value  of  the  reservoir.  The  maximum 
conservation  pool  acreage  should  also  be  maintained  for  the  longest  time 
possible  when  recreational  use  is  high  and  flood  expectancy  is  low. 

However,  during  excessively  dry  years,  sizeable  portions  of  the  conserva¬ 
tion  pool  may  be  exposed  during  the  siaiwer  months.  These  occasions  would 
offer  an  opportunity  to  manage  the  dewatered  areas  for  waterfowl.  The 
exposed  areas  could  be  seeded  with  waterfowl  foods  and,  when  flooded  in 
the  fall  and  winter  months,  would  provide  additional  habitat  for  migrant 
waterfowl . 
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To  minimize  and  mitigate  potential  project  effects  on  public  fish  and 
wildlife  resources,  the  Bureau  of  Sport  Fisheries  and  Wildlife  recommends 
that: 

1.  Adequate  fisherman  access  be  provided  to  project  waters 
by  installing  minimum  project  facilities  for  public  use 
under  authority  contained  in  Public  Law  89-72. 

2.  Monies  for  acquiring  275  acres  of  wildlife  mitigation  lands 
adjacent  to  the  Thurmond  Chatham  Game  land  be  Included  in 
the  General  Design  Memorandum,  and  the  exact  location  of 
these  lands  be  determined  in  later  detailed  design  stages  of 
project  planning.  Upon  purchase  by  the  Corps,  these  lands 
should  be  made  available  to  the  North  Carolina  Wildlife 
Resources  Commission  for  intensive  management  purposes  under 
the  terms  of  a  General  Plan  in  accordance  with  Section  3  of 
the  Fish  and  Wildlife  Coordination  Act.  Funds  should  then  be 
made  available  to  the  commission  for  the  development  and  in¬ 
tensive  management  of  these  lands.  Also.  Suitable  project 
lands  not  inundated  by  the  reservoir  should  be  made  available 
to  the  North  Carolina  Wildlife  Resources  Commission  for  manage¬ 
ment  purposes,  as  provided  for  in  the  Flood  Control  Act  of  196L'. 

3.  An  instantaneous  minimum  release  of  36  c.f.s.  be  provided  at 
project  cost  to  preserve  mtnfmun  downstream  fish  habitat  after 
project  installation. 

4.  A  multilevel  intake  structure  be  included  in  the  design  of 
the  dam  to  ensure  release  of  waters  of  desirable  quality. 

5.  Standing  timber  and  submergent  fish  shelters  be  retained  in 
embayments  at  tributary  outlets  and  In  the  upper  part  and 
other  suitable  areas  of  the  conservation  pool  to  provide 
more  attractive  fish  and  wildlife  habitat.  These  areas 
should  be  selected  by  representatives  from  this  Bureau,  the 
Corps  of  Engineers,  North  Carolina  Wildlife  Resources  Commissic.r, 
and  the  North  Carolina  Department  of  Health  during  the  detailea 
design  stages  of  project  planning. 

6.  Reservoir  Impoundment  be  initiated  during  late  fall  or  winter 
and  water  level  fluctuations  be  kept  at  a  minimum  during 
spring  and  early  sunnier  months. 

7.  The  maximum  conservation  pool  be  maintained  during  the 
recreational  season. 

This  report  has  been  reviewed  and  concurred  in  by  the  North  Carolina 
Department  of  Wildlife  Resources.  A  copy  of  Assistant  Executive  Director 
Hazel's  letter  is  attached. 


If,  at  a  future  date,  it  is  determined  that  the  National  Water  Resources 
Council's  recently  established  "Principles  and  Standards  for  Planning 
Water  and  Related  Land  Resources"  will  necessitate  a  reevaluation  of 
the  proposed  Reddies  River  Lake  Project,  we  request  an  opportunity  to 
participate  in  the  reevaluation  studies. 

We  hope  our  comments  will  assist  you  in  your  preparation  of  the  General 
Design  Memorandum,  and  we  request  the  opportunity  to  review  it  upon 
completion. 

Sincerely  yours, 

v  Regional  Director 

Attachment 
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Reg  i  on*  1  Dr  t  ect  or 

I'm  ted  St  a’es  Depart  merit  ■>:  t  he  Interior 
llsh  and  Wildlite  Service 
Bureau  <>:  Sprit  fisheries  ind  Wildlife 
17  Executive  Park  Drive,  N .  F. . 

Atlanta.  <>■' rjjia  )01rt<) 

Dear  St  t  . 

The  Commission  has  reviewed  the  dealt  ut  vtiur  proposed  report 
upon  the  Reddies  River  Fake  Ptoject,  Wilkes  County,  North  Catolin.l 
and  fully  concurs  with  all  analyses,  conclusions  and  recommendations 
made  therein 

We  appreciate  the  opportunity  o*  reviewing  this  drait  prior  to 
its  submission  to  the  Corps  ol  Engineers,  Charleston. 

Si  nQe  rely. 


RRH.en 


Robert  B  Hazel 

Assistant  Executive  Director 
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1k«  prediction*  of  fish  ct*ndli|  crop  and  sport  fish  hnrrest  srs 
bssW  ob  correlation  sad  sol tipis  rsgrsssioa  analyses  of  dats  froa 
reservoir*  throughout  ehs  United  State*  sad  from  cooperative  information 
os  othsr  North  Carolina  lapftaodmts,  Regression  formulas  and  partial 
correlation  rasults  us ad  la  tha  foracasts  appaar  la  tba  following 
publications: 

Jenkins,  a.  M,  1968.  tha  Influence  of  so mm  aavftrMmental 
factors  an  standing  crop  and  harvest  of  flshao  la  0.  8. 
reservoirs.  Reservoir  Fishery  I  .a  sources  8ympo*l<a>,  8o. 

Mf. ,  tmmr.  Fish.  Roc.,  IdtsM,  Ca.,  Apr.  1967.  p.  298-721. 

Jenkins,  R.  M.  and  D.  1.  Morals.  1968.  Rf facts  at  thirteen 
enrlrorisntal  verleblee  on  fish  standing  crap  la  reservoirs. 
Frac.  68th  Am>.  Conf.  West.  6s see  State  Cast  and  Flah  Coae: 
332-362. 

Jackins,  R.  H.  1970.  Iha  influence  of  enginaerlag  design  and 
operation  and  othar  eurlroonantsl  factors  on  rooenrolr  fishery 
raaa arses.  Water  Resources  bulletin  6(1) i  110-119. 


Jenkins,  R.  M.  and  D.  I.  Morals.  1971.  Reservoir  sport 
fishing  effort  and  harvest  in  relation  to  errrl ronnontal 
variables.  In  Reservoir  I  l*li*rl*s  sod  Moo©  logy,  Anar. 

Flak.  Soe.  Spec.  Fohl.  No.  8.  p.  371*386. 

National  Reservoir  Research  Prngrn.  1972.  A  crepitation  of 
nultlpla  regression  forenlas  for  use  In  astlnatlng  fish 
standing  crop  and  angler  harvest  and  effort  in  0.  S. 
reservoir*.  10  p.  (Attached) 

The  aetlaatas  are  predicated  on  snalys'e  nf  data  fan  tan  group  a  of 


reservoir*  with  relatively  similar  naan  physicochemical  attributes.  Ia 
coop art  eon,  Reddle*  River  Reservoir  would  ho  snail sr,  shellieMr,  with 
lower  dl see lend  solids  and  s  shoe  ter  growing  eeeaoa  (Table  1).  Hilary 
aad  Tnckerteon  Reservoirs  were  added  to  the  wislyses  to  provide  comparison 
af  eels  ting  tape  urwkeenta  down*  r  re*  an  the  Pan  Dae  hirer  and  to  teat  tba 
efficacy  of  our  calculations  whan  coopered  to  available  crop  and  harvest 
data  an  Tillery  and  luckartown  appearing  in  North  Carolina  Wildlife  Resources 


»  ■- 
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feV<.a  1.  Mi  wIum  of  mvlreantil  criahlee  In  littmal  ft«h  etawilf* 
cnj  owl  tport  (Hi)  harvaat  Mfl ae  aragpered  to  rtw  \n  t*4dlti  livnr 
Tillery  nd  TwktncM  laimlrr 


CG3  nSEST 


MmHrmrnmUl 

JZm 

*22 

Hear 

■iMiPwlr  1 

Hilary 

laaanwlr 

mCartown 

Maarwolr 

Area  (acre.) 

15,800 

14,650 

680 

5,290 

2,530 

Kean  death 

28 

35 

54 

31 

17 

(ft.) 

Outlet  depth 

49 

61 

94 

50 

45 

(ft.) 

Fltrtaatl'n 

17 

25 

20  aat. 

10 

3 

<*.) 

Strwcge  r  itlfl 

0.45 

0.67 

0.24 

0.042 

0.01 

Shore 

11.8 

8.5 

9.0 

6.2 

9.1 

develop! 

Dleavlved 

Mlldf 

Growing  oi 

(Amy*) 


Iwtrmlr  ago 

(yre) 

lhi.taoeliaa 
(Vptfc  (ft.) 

Herfhoedaghlc 

'ncec 


162 

190 

19 


282 

192 

20 


SO  (50)*  60 
110  200 


8.1 


50 


0.9 


1.9 


55 

200 


1.2 


•Calculation,  nn  .1*,  awl.  ualng  a  T>S  y.iu.  of  50  but 
praamtad.  Prloary  difference  In  prediction  between  useof  JO  and  50 

£  "■  T*"  •.fST’  ?f  1*000  ••  Pir^r  omVK 

7?  “rUr"<Uyi  «*«  coaparad  to  9.100  angl.J- 


'.OMlsslon  Job  <‘o»pl«tloii  Reports.  Fu<  ••  re’  AH  I  K-5-P.  and  P-l.-A, 

^  1 957- 1 906)  .  The  predictions  for  P.eddlcs  K*var  -r  nor  acrotr,-  lor  *!.. 
detrimental  offacr  of  unantt  -ipated  polluru.tr  n-  hl"h  turbfd'ry, 

mmcTrn  stand  nr,  crop 

Reddlea  River  Reservoir  la  classified  aa  nonhydtnpower.  cutsnlcal  type 
1  (Ca-Mg.  OOj-HOO y) .  Partial  correlation  anaiyaes  lu  ve  ».  >  *n  that  therr-o- 
ellne  depth  la  negatively  related  erd  dissolved  solids  anl  ressrrolv  age 
ore  positively  related  to  total  standing  crop.  A  uulHplu  t agression 
using  these  parameters  (Fotwula  1,  Attache  e.nt  A)  explains  35  percent  of 
the  variability  In  total  crop  and  Indicates  that  flah  biomass  (aa  ectlma^i. 
by  cova  ro tenons  sanpllng)  would  lneraasa  frnw  about  72  to  117  pounds  p«_ 
acre  through  100  years  of  ta^mirufaent  (Figure  11.  ITe  atandlrg  cropn  In 
unatiatlfled  Til lory  and  Tuckertovn  Paaorvolrs  *r-  predicted  tj  remain 
relatively  stable  at  about  150  *r»d  200  pounds  ^cr  ,ac,  .o,,,cc Lively 
(Table  2).  Other  regressions  used  to  predict  crops  of  sport  ftshsa, 
clupelds  and  the  remaining  fishes,  predicated  jr  .es«rvolr  «g.,  20, 

Indicate  thut  crop*  would  bs  fc*yher  In  Tillery  end  Tuckortoun  than  in 
Feddlas  klver  Reaer -olr  (1al>l«  2). 

His  relative  abundance  of  various  fishes  In  feddlas  Rivet  can  be 
pradicated  on  the  influence  of  anvironaeniai  factors  (Jcnt ins,  1970). 
Comparison  of  lto  physleochawlca  characteristics  with  the  National  sample 
weans  Indicates  the  followtnc  relative  e'fec'': 

Characteristic  In  relation 

tp  National  gggle  wean  _  _  _ _ ,  tfaci  t>  >  "th  <\»o  stal'd  try  cops 

Poelrivs  i.'  cn  rsthotss--  bul’ 
heads,  ■> fishes,  black  bass,?. 

Negative  affect  nn  pickerel. 


Onallsr  surface  area 


Tabid  2.  <^itiwo  of  pradlctad  ataadlag  crop  of  iport,  c lupoid  and 
o  char  flahf  a  la  Koddlaa  Hi.  oar,  Til  lory  and  TackarConfa  Kaaanroira, 
baa  ad  oa  Vonulaa  1,  2,  1,  7,  17,  25  (ittaehMBt  A) 


Spore  flahaa  50  63  48 
dopaida  41  75  91 
Othar  flahaa  16  12  36 
Total  107  148  197 


O 


\ 


Lovar  etorap.a 


Poairlva  affaet  on  thraadfln 
•had,  redhoraaa,  bluegill- 
Negative  effect  on  bullheade, 
catfi  ihna,  lar netu^ufo  ar.d 
anal  laouth  Haas  and  »*il  *  - 
crapple- 


Deeper  outlet  depth  Positive  effect  on  carp, 

buffaloflsh,  bullhaada, 
eatflabaa,  ji*«a  •uaiiah, 
larganoutb  baaa,  «d'.lte 
crapple. 

Negative  a f fact  on  * pot  rod 
auekar . 

Lowar  total  dlaaolvad  aollda  Poaltlva  effect  on  plckereT, 

•pot tod  auekar,  blua.^lll,  war- 
oeuth,  black  crapple. 

Negative  effect  on  lonpnoao  ,;nt , 
glesard  aha4,  cerpauckers ,  eatflabaa, 
uhlta  baaa,  r, r»en  sunflah,  larga- 
aouth  baaa,  vhtte  crapple 

In  sua,  Raddlaa  Rlvar  Raaarvolr  ahoald  support  abo to  average  crop* 
of  carp,  radhoraaa ,  bullhaada,  bluegill,  and  othar  aunflahaa;  and 
balow  avaraga  crops  of  catflahaa  and  vhlta  crappla.  Evldanca  to  support 
ntma  0f  these  tranda  lr.  relative  abundanea  ar«  aval lab la  from  rotannna 
loplai  taken  In  Tillery  and  Tuckartoam  Raaarvolra  (Table  3) . 


PREDICTED  AMCLER  HARVEST  AND  EFFORT 


Analyses  of  the  Influence  of  tan  anvlromantal  variables  on 
anglar  affort  and  haxvaat  (Janklns  and  Morale,  1971)  hava  ravealad 
highly  significant  (0,01)  larval  nagativa  ralatlonahlpe  between  raaarvolr 
alia  and  anglar  affort  »»<’  harvest;  batvaan  reservoir  ego  and  reta  of 
harvast  aw!  total  uarve*t;  end  h  positive  relatto..  *>c«-vaar«  length  of 
growing  eeanon  (;rrat-fr*a  days)  and  angling  pressure  (id  ylald. 
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Table  3.  Mean  standing  crop  of  fishes  in  Tillery  (1945)  a ad  Tuckertown  (1965) 
Reservoirs  aa  determined  by  rotanona  samplin'*.  North  Carolina  Vlldllfa 
Resource  Cobb.  Federal  Aid  to  Fisheries  Job  Conpletlon  Reports.  All  apeclaa 
present  In  Hilary  ara  Hated 


Steading  crop  in  pounds 

per  acre 

Spades 

Hilary 

Tuckartovn 

Loagnosa  gar 

0.3 

Glsaard  a had 

57.3 

63.6 

Thrsadfln  shad 

4.2 

3.3 

Redfin  pickerel 

Chain  pickerel 

Blgaoutb  buffalo 

Qulllback 

t 

Snallfin  radhorae 

Suckanoutb  red  horse  > 

14.1 

1.1 

V-llp  redhorse  J 

Lake  chubaucker 

0.1 

White  sucker 

Carp 

16.3 

Golden  shiner 

0.1 

’Umovs  (Hotropla  ap.) 

0.1 

t 

Channel  catfish 

2.1 

0.1 

White  cetflah 

16.4 

2.4 

Tallow  bullhead  \ 

A  A 

1  A 

Brown  bullhead  / 

y 

Tadpole  eedtou 

Anar lean  oel 

Mosquito flab 

Pirate  perch 

White  perch 

3.0 

l.l 

White  baas 

0.3 

2.0 

Wamouth 

2.5 

1.1 

Blues pot ted  aunfleh 

Redbreast  sun flah 

2.6 

1.6 

Green  aunfleh 

1.2 

3  4 

Tuaplrlneeail 

11.0 

6.) 

Blueglll 

11.3 

16.4 

Redear  aunfleh 

2.2 

Larganouth  bass 

3.2 

3.1 

White  crappla 

1.0 

1.6 

Hack  crappla 

0.3 

0.3 

Johnny  darter 

0.1 

Tallow  parch 

9.2 

2.1 

_ 

Total 

U$.l 

— no — 

Sport  flahas 

73.2 

45.4 

Clupelda 

61.5 

66.9 

Other  fishes 

_  J4  7  _  _  _ 

17.5 

IIRRP  prediction 

Total 

143 

197 

Sport  fishes 

03 

;  n 

Clups'  le 

73 

V*. 

Oth-*  ',!  ea 

3  * 

* 


» 


8 


\ 


A  Multiple  n«rMitnn  lmlrlaj  um,  41iwlv«d  solids,  imlnt 
•mmb  and  eg*  (Psiwula  H,  Attache  it  a)  mm  chosen  te  calculate  effort 
end  harvest  for  the  three  reservoir*.  Angler  os*  estimates  are  baaed 
on  roeeela  H  predict  loos  In  pounds/acre  divided  by  formula  M  harvest 
prediction  s  In  pound /angler- hour  (Tables  A  and  5). 

Predicted  annual  oport  fish  harvests  per  acre  through  100  years  of 
laqpounAnunt  are  similar  In  all  three  reservoirs,  ranging  free  about  SO 
pounds/acre  to  12  pouada/aere  at  reservoir  age  100,  with  means  of  17-19 
pounds /acre  (Table  A).  These  predictions  indicate  that  harvests  vlll 
constitute  from  00  percent  to  20  percent  of  the  sport  fish  stidtng 
crop  (Table  2)  through  100  years  of  lepremdeit  with  tbs  asen  harvest 
being  about  58  percent  of  tho  crop  In  giver. 

When  interpreting  tho  harvest  regression  curves.  It  should  bo  homo 

In  ulnd  that  them  Is  cone Id arable  fluctuation  about  tho  calculated  - 

Reservoir  angling  hcrvmsts  typically  build  to  a  peak  In  the  third  or 
fourth  year  of  le^owulaent,  with  kocondary  peaks  In  the  seventh  or 
eighth  year  id  Irregularly  In  euhsaguant  yeara.  However,  sunaatlcna  of 
calculated  and  actual  harveet*  over  5  or  10-veer  periods  should  yield 
similar  eotale. 

Predicted  rates  of  harvest  in  pounds/hour  am  highest  in  Tucker town, 
followed  by  Tillery  id  Reddles  River  --  all  deereealng  with  reservoir 
age  (Table  5).  Rets*  In  Red  lie*  River  are  predicted  to  foil  below  rho 
arbitrary  standard  for  goiri  flehln5  of  0.5  pounds  par  hour  efter  reservoir 
age  2.  However ,  daily  harvests  greater  then  1.5  pounds/day  ere  expected 
to  eontlnua  through  20  years  (with  mean  angler- day  lengM.  ol  4,0  hours). 


') 


Tabic  4.  I  re  peated  annual  sport  flab  iurvMi  lu  Reddies  River,  Tillery 
and  Tucsertown  Reservoirs  through  100  years  of  iapousduenr  (Koriaula  U) 


Age  of 

I'redicted  sport 

fish  harvest  in 

pounds  per  acre 

reservoir 

—i&id.  _ 

Reddies 

River 

Tillery 

Turkertown 

1 

52 

49 

54 

2 

42 

40 

44 

5 

32 

30 

33 

10 

26 

24 

27 

20 

21 

20 

22 

50 

16 

IS 

16 

100 

13 

12 

13 

100  yr.  .man 

1  )* 

l7 

19 

*T!*roui»li  100  y>_arr. ,  t.ie  near  annuel  tiarve.,t  >(  aintishes  Is  predicted 
to  he  5  pounds  |  fr  acre  of  blad  bar,  . ,  1  ,o  als  pe,  acre. 
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»■  1  'i  >>.C.  t  .  »*  "i  ..ri.jil  .ti.)  u.i.'u-it  !n  (.■  ...  i.  <  list 

liarvi'B'o.f  ,'er  ter  Kedoiei  Kiv  ,  Till*r,  .,i-j  1  j.  kerr  *.n  i 

thimgii  100  y f.trt  .f  t«p©uiidii*»*«it  tii.mula  wilii  var*  ible  r*  6iir- 
facp  ar«*.n,  ntirm*  r«tio  and  react vnlr  age) 


Ar.o  of 
ret.trvoir 


Trad ic ted  l.jrvuai  -ut*  hi  oca  ida/ltoa 
keadiis 


. ) 

Hear 

— 

Tillery 

Ti  l  I'vM'l  . 

1 

0.54 

0.81 

0 .  *<• 

0. 50 

<  /  j 

O.cO 

'> 

0.4s 

0  t>& 

0.7; 

10 

0.4o 

0 . 03 

(*.  t  • 

?') 

0.17 

1  ')t: 

‘  i 

0. 3  j 

0.50 

0.  .  < 

Ji) 

0.10 

0 . 4(i 

)  4*. 

v  <  van 

0.  34 

O.s't 

0.  >o 

*  -r ! 
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*rib*n  oi  fit  ;  jr  •  9  f  4  i  |>ir  «.  >  if'  piadli.tv;  Ut  dto ?  srply 

wi  •  >  (Tabl  6)  ilov.’.ot,  a’tra.*  *«Jj  of  flah  »4Up’.  s  axp*.-vM 

to  ‘  rrrwM  w!  e ;o  **  •  < sample  mean  weight  of  flah  /os  <*d  It  Meddle* 

Rlrti  it  o/luttd  fo  »fk.'r«/»i>A  ft-*,:  0  M  po>tod«  a“  tpe  i  u  7*  ppm-H 
at  n  iirw'  r  *,;#  lO  This  I»  a  io.i  o '.  >.hn  »,.p«PLec;  j*(.  oaso 

Ip  .  •*•  ,‘f  »  •  tV  •  t  i  am  •’.<•  :  <■  «»r.  <  4  i*  ape*.  *’>I  j  .o  i  d  ■  ,v*. 

oCMtrn  it  il.lof,  «rvt  I  <  -<  a  ‘  own  ma  uu'  1  (Til'..  0.3*  <.f  C  47  lb  ' 

nb  -,c1-or*  c**n 0.79  to  0  '*0  lb/  Hah) 

'■<‘al  a.v.lot-dava  oar  ’nnt»>  pradlr.Hona  based  on  fi, •rutTr'>  13  ui,  i  ’! 

**i.;  a  .  /:■:.•  1* '•  i.4v  !>t.  '!i  ;f  4  '  o»ir<- .  indicator!  that.  o fa.  uo>-  “I  oul 

c  •  ’er.  .  ltu!  •»*»!  i  ,  1>i  •’•ortovti  er.d  Raddlua  R5  vat  .al.ii  i 

■  ^ ,p#. k"  so.i  -f  out  100- vaer.  tr  angler  -day  praT'e  Icr.  vr*  tl  that 
if  hr  Division  of  rUeer  ..a:  In  Seudlea  or  R'fddia-.  Kl-.’or  shr  /■  ’•»  :  atlvtiiy 
cion*.  i,;r*w«v  .  C<»  a  V.- yea*  period  analynic  basin  on  c.r  t  uu  t » 

oiMn  ar.nial  •  <:  would  be  aUnit  10,400  *-( 1 er-dayn . 

T.a  IT '1  prudlc  tleni  ara  b»ar>d  or.  1C3  reservoirs  wnera  Hie  «< -« 
vea.  of  c  -el  cation  estimate  waa  1961  /tenge,  1946 -19f  '-•) ,  tie  relatlv* 

«  t<;  iar”  if  access  end  arol.er  at.conirjoJat  i  /n:i ,  t  h<*  r^t  Jr'  i't  . aiteru 
atp*»r  po/uic  Iona  In  ml  PL  1  ou  to  ar.arvolr  location  wer'  not  det-em  t  io  : 

Raddles  Plvei  KnaaT-vni  -it  go*  ie  :’«naged  to  improve  ►ho  rre/M  -  «>d 
average  sport  ftdi  itrvr.n  (19  pot.ti*!.''  par  acre)  >7  In-,-,  •  •.<  <  inf  of  u,.'h.<;r 
till  a ,  striped  baaa  or  walle/w,  control  cf  the  Irl  population  -.y  p'anuel 
drawdovn  ann  .anc/al  ot  irt<!..s:r«d  finin’. i,  a..  >  o-  uc*  >■  %  cp  lutr 

timber  of  ti.thlug  p*i.'i  *n  .tclt*.’  >*«ipn  anc  c'r  «■«■.■.»<.  o',Tlf!'.*i  'T 

op*-*r  ’n  pitrafiatar’  ,’.tri  s  *  to- *  nm'f'ti  r-  sfj  .:h\  ;  j  •  •to.-'il  b* 
cor  rti  1*1  ha  tro'luc1  r*-  v  pi  tli»-  •  'I  senrnt*  .  Hi*  oredic'ad 
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'  i  c  Ki*.lK.tb~t  «utiual  sport  fish  hat»u»t  In  oual>«r  cf  fish  psr  acre 
(rum  k addles  River,  Ttllsry  sad  Tucks rtovo  Ksssrvolra  through  100  years 
at  lapuuadaaat  (Fonaula  K) 


Nueber  of  fish  harvested  per  acre 


><eeer  voir 
age  (jra-J 

Rs<M  lea 

River 

Tillery  _ 

-  -  _ _ 

Tucker  tovn 

1 

258 

145 

187 

199 

112 

144 

S 

HI 

/9 

102 

U> 

108 

61 

79 

.0 

84 

47 

61 

59 

33 

43 

100 

46 

26 

33 

lnO  ft.  taeaii 

73 

41 

53 

13 


Table  7.  Predicted  total  annual  angler -day a  In  Seddlea  Raver,  Tillery  and 
Tuckertowa  Raeervolre  through  100  yaare  of  layouod—  t .  baaed  oa  formulae 
H  and  N,  with  aa  aaewed  aaaa  angler-day  laagth  of  4.0  houra 


Age  of 

Predicted  total 

antler-deye  par 

earn* 

reeervolr 

(yra.) 

leddiea 

River 

Tillery 

Tucker  team 

1 

16,500 

TBs  ■  30  m 
~i03o 

78,000 

39.000 

2 

14,300 

16,100 

69.000 

34,000 

S 

12,400 

13,700 

39.000 

29,000 

10 

10,900 

12,100 

32,000 

26,000 

20 

9.700 

10,700 

46,000 

23,000 

30 

a,2oc 

9,100 

39,000 

19,000 

100 

7.100 

1,100 

34,000 

17,000 

100-yr.  naan 

9,100 

10,100 

43,000 

21,000 

RBS  prediction 

13,600* 

- 

• 

— 

*50~year  project  anal '-•is  (20  angler-daya/acre) 
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steading  crop  of  sport  fish**  la  SO  pounds  psr  sera.  Standing  crop  as 
■Miund  by  wt»n>  it  sailing  In  aldsuMor  la  hypothetically  equal  to 
carrying  capacity.  Baaed  on  a  protein  rsplaemwot  theory  advanced  by 
D.  H.  Ihampoen  (1941.  Sypoalua  on  Hydrobiology •  P-  206-217, 

Onlv.  mac.  Press,  Had  Ison) ,  the  aad— i  yield  froa  [teddies  ( 180-da v 
graving  a arson.  Let.  36®N)  would  equal  about  SO  percent  of  the  carrying 
eapeeity.  Madame  sustained  yield  potential  would  be  about  2S  pounds/ 
acre,  thus,  a  potential  exists  to  lncraaso  tha  predicted  naan  harvest 
by  6  pounds  per  acre,  supporting  an  additional  7,000  angler-days  par 
year. 

Result i  free  previous  analyses  (JenVlns  and  Morals,  1970,  1971) 
eugcast  that  avaraga  an.tuel  Nationwide  angler  harvest  equals  about 
3S  percent  of  tha  total  sport  fish  standing  crop  In  tha  20th  year  of 
lapounfeenr.  On  this  basis,  the  aatlctpatod  harvest  would  bo  about 
IS  pounds  par  acre  In  Roddies  River  —  3  pounds par  acre  lass  than  the 
astlmet*  derived  by  Fonsula  H  (Table  5) . 

PREDICTED  COMMERCIAL  HARMS  ST 

Estivation  of  potential  commercial  Clsh  harvest  In  Reddles  River 
Reservoir  ms  derived  free  a  rultlpla  regression  with  variables  of 
mean  depth,  mtar  level  fluctuation,  storage  ratio,  graving  season  and 
*!•  (Tabla  ()<  Tha  regression  -s*  durlvsd  from  a  nanple  of  45  reservolra 
\diar*  tha  eoamerclal  fishery  was  primarily  -III  nets  and  tha  speclas 
harvastad  war*  primarily  buffalo  fish,  carp  catflshe.i  and  drum.  The 
potential  cenerelal  harvest  Is  prodletod  to  Increase  t  trough  inn  veers 
of  (spounfaaat. 

If  the  reservoir  wore  fished  Intermittently  (e.g.,  once  every  ten 
years),  tha  potential  annual  harvest  figures  should  be  -tmulaelve  up  to 
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T«hl«  8.  Pr»olcted  ~oteo~ial  .•'u.ual  .-.i. 're- I.*)  fis  h.ir/rst  j>i  Re.idl.’s 
River,  Tillery  end  Tucktitcvn  Reaervoirs  uiro  .^h  0  year*.  *f  f-  v  .ii  ’ - 

■cot  (Formula  Q) 


Reaarvoir  Annual  compare lal  Imrvq  't  In  pound'-./aern 


A fifi  (yrs.) 

Reiidlen  Kivrr 

Tillery 

Tuckertovu 

1 

1.6 

2.2 

5.2 

2 

2.3 

3.1 

7.3 

5 

3.5 

4.8 

11.4 

10 

4.9 

6. 7 

15.9 

20 

6  9 

V .  4 

22.2 

50 

1C .  / 

14.7 

34.5 

100 

15.0 

20.5 

43.7 

100-yr.  mean 

10  l 

13.3 

32.5 

Total  pmmJr.  per  ye*r 
(100-vr.  mean) 

7,000 

^  3.^)0 

32,00 

a  aalua  approach lag  carrying  capacity  (approrfnataly  30  ^oaoda/aen.  of 
aaxfcatabla  flah).  At  an  avaraga  lan dad  prlca  of  10  eanta/pcund,  tha  man 
annual  groas  aalua  of  a  ftahary  would  ha  abo-it  $700. 


€NV  )NMENTAl  PROTECTION  AC  iCY 

REGION  IV 

1421  PMchlrM  SINE.  Atlanta.  Gaoqpa  30309 


Mr  .  Ink  l .  I  cm  man 

Chief  ,  Engineering  Division 

Charleston  District 

V .  S.  Army  Dorps  of  Engineers 

i’.  0.  Hox  414 

Charleston,  Sout  h  i.irollna  .’440 2 
Dear  Mt  .  I  v.eraan : 

This  is  in  response  to  vour  letter  of  August  4,  1972,  in  which  you 
request ed  a  review  of  previous  findings  for  adequacy  of  water  quality 
needs  and  other  .ileus  f  specific  interest,  for  the  Reddies  River 
lake  pro  fee t  in  North  Carolina.  Please  be  advised  that  we  can  no 
longer  support  the  earlier  recommendations  of  FWPCA  which  called 
for  a  total  of  14,00*1  a.  re-feet  of  storage  In  the  upper  Yadkin 
River  liasin.  We  r<  .  •  minn-nd  that  the  need  for  and  value  of  water 
quality  storage  l>e  ledetined  incorporating  current  data  and  EPA 
pol  1  rv  go  I  lie  1  i  nc: s  . 

he*  arise  of  other  ag.to \  onmrlments  It  is  not  possible  to  provide 
a  precise  estir.at*  I  .Ion  tills  otiice  could  complete  a  reappraisal 
of  tli«'  Reddies  Riv.  r  pr> ■  | .  t  .  However,  considering  our  current 
workload.  It  is  e s i looted  that  the  study  could  possibly  be  completed 
sometime  within  tin-  next  right  to  ten  months.  If  this  time  frame 
Is  not  acceptable  n  v.n,  two  alternative  courses  of  action  may 
be  more  desirable: 

(at  Centra* t  the  studs  to  a  private  firm.  This  office  may  be  able 
to  provide  assist  line  in  lo.atlng  qualified  contractors  and  providing 
contra* ting  estimates. 

(I>)  corps  of  Engineers  lolleit  the  raw  data,  perform  the  preliminary 
assessments  ,m*i  I  PA  Water  Duality  Planning  Office  will  make  the 
final  < omputer  analysis  to  determine  augmentation  needs.  This 
approa*  h  would  eons ider.il* Iv  reduce  our  manpower  requirement  and 
allow  us  to  provide  i  simple  letter  report  to  you  within  a  month 
of  retefving  your  Input. 

Jn  any  case,  we  will  he  happy  to  discuss  the  studies  which  will  be 
required,  the  data  to  he  gathered,  the  analysis  to  be  performed, 
and  the  assumptions  underlying  these  studies  which  will  he  compatible 
with  EPA  polity.  Our  overall  estimate  of  the  time  required  to  complete 
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the  entire  study  is  about  one  man-month,  regardless  of  who  performs 
the  study.  The  final  computer  analysis,  noted  In  (b)  above  will 
require  only  about  five  days,  using  existing  EPA  programs. 

We  tiave  attached  for  your  Information,  a  summary  of  data  which 
will  be  required  to  perform  the  water  quality  flow  augmentation 
analysis.  It  may  not  be  necessary  to  complete  the  full  analysis 
if  it  is  apparent  from  a  preliminary  check  that  no  flow  augmentation 
will  he  required.  This  can  be  discussed  in  greater  detail  if  you 
select  this  approach.  Feel  free  to  call  me  or  Mr.  Paul  Wagner  of 
mv  staff  if  you  require  further  information. 

Sincerely, 

I 

Pat/l  J.  Trafna 

Director,  Water  Programs  Branch 


Attachments  (1) 


DATA  REQUIRED  AT  ASSESS  WATER  QUALITY  STORAGE 
NEEDS  AT  THE  REDDIES  RIVER  LAKE  PWVIECT 


In-stream  water  quality  data  for  atresias  tributary  to  the  proposed 
Impoundment  and  also  for  the  mainate*  system  below  and  within  the 
hydraulic  Influence  of  the  project  (to  below  Winston-Salem,  N.  C.). 
Information  collected  should  include  dissolved  oxygen,  biochemical 
nxvgen  demand  and  nitrogen  concentrations  as  well  as  any  other 
quality  parameters  which  may  be  available  (e.g.,  pH,  collform, 
phosphorus ,  etc.). 

Source:  N.C.  Depsrtment  of  Air  &  Water  Pollution  Control  (NCDAWPC) 
and  EPA  Storet  System. 

Waste  source  data  for  all  domestic  and  Industrial  Inputs  to  the 
stream  system  described  In  1  above.  Flow,  BOD,  and  nitrogen 
content  of  each  source  should  be  recorded,  elong  with  D.O.  con¬ 
tent  at  the  outfall,  if  available.  BOD  removal  efficiencies  should 
he  noted. 

Source:  NCDAWPC 

Stream  system  data  should  be  collected  and  tabulated  for  each 
stream  noted  In  1  above.  Information  should  include  mileage 
to  each  major  stream  confluence  and  waate  Input  point,  approximate 
mean  depth  and  cross-section  of  each  river  reach,  and  mean  velocity 
of  water  travel  under  low  flow  characteristics  for  each  reach. 
Seven-day,  ten-year  low  flows  for  each  reach  should  he  tabulated. 

Source:  V.  S.  Geological  Survey  (USGS)  and  Corps  of  Engineers 

(US COE). 

Population  and  economic  growth  projections,  preferably  broken  down 
to  the  sub-county  (township)  level.  Projections  should  be  for  10 
year  increments  to  the  year  2000.  These  projections  should  be  trans¬ 
lated  Into  projected  waste  production,  by  township  for  each  pro¬ 
jection  date. 

Source:  V.  S.  Department  of  Agriculture,  Economic  Research  Service 
(USDI-ERS)  and  EPA. 

Water  use  projection  for  each  community  (township)  within  the  study 
area  for  each  projection  date  above. 

Source:  USCOF.  and  North  Carolina  Department  of  Natural  &  Economic 
Resources  (NCDNER) , 


\ 


h.  State  and  local  plans  proposed  for  waste  treatment  systems  within 
the  study  area.  This  Information  should  be  utilised  In  projecting 
future  service  areas  and  effluent  points  as  well  as  anticipated 
treatment  efficiency. 

Source:  N  CD  AW  PC.  and  local  communities. 


UNITED  STATES 

DEPARTMENT  OF  THE  INTERIOR 

NATIONAL  PARK  SERVICE 
SOUTHEAST  REGION,  P.  0  BOX  10006 
FEDERAL  BUILDING.  RICHMOND.  VA  23240 


L7  42  3  SER(CP) 


sir  v  -  vi  0 


Colonel  Burke  W.  U'o ,  District  Engineer 
Charleston  District,  Corps  of  Engineers 
P.  ().  Box  919 

Charleston,  South  Carolina  29402 
Dear  Colonel  Lee ; 

We  have  reviewed  the  Reddles  River  Reservoir  Project  in  North  Carolina 
as  requested  In  your  letter  of  August  31,  1970, 

Archeological  sites  have  boon  recorded  within  the  project  area.  In 
conjunction  with  project  development,  a  program  of  survey  and  salvage 
should  be  planned  to  recover  archeological  data.  The  Director,  South¬ 
east  Region,  should  be  kept  informed  In  order  to  plan  and  program  the 
necessary  work. 

The  National  Historic  Preservation  Act  of  1966,  P.  L.  89-665,  requires 
that  any  Federal  or  federally  assisted  undertaking  in  any  State  take 
Into  account  its  effect  on  any  historic  site  or  structure  listed  In  the 
National  Register  of  Historic  Places.  The  National  Register  of  Historic 
Places  Is  a  list  of  properties  significant  to  the  nation,  to  the  States, 
and  to  local  areas  because  of  significance  In  history,  architecture, 
archeology,  and  culture.  It  was  published  In  the  Federal  Register, 

Part  II,  February  25,  1969.  Supplements  announcing  additions,  deletions, 

and  corrections  are  published  In  the  Federal  Register'  on  the  first 
Tuesday  of  each  month. 

Because  many  properties  are  nominated  to  the  National  Register  by  Stale 
Liaison  Officers  appointed  by  the  Governors,  It  is  suggested  that  you 
consult  the  State  Liaison  Officer  for  North  Carolina  (Dr.  H.  G,  Jones, 
Department  of  Archives  and  History,  North  Carolina  27602)  for  Information 
on  this  matter. 

We  have  no  further  comments  on  the  environmental  Impact. 

When  we  may  he  of  further  assistance,  please  let  us  know. 

Sincerely  yours. 


Vincent  Ellis 

Acting  Director,  Southeast  Region 

rc  : 

Regional  Coordinator,  Southeast  Region  (Mr.  Lorentaaon) 

Chief,  Southeast  Archeological  Center 

KXH  1 
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Federal  Power  Commission 

mmiomai.  oertca 


710  Peachtree  Building 
Atlanta,  Georgia  1010ft 
June  1ft,  1971 


I)  j  ■ !  r  i  (  l  Kngl  neor 
Corps  ■'(  Kngineers 
Department  of  the  Armv 
Post  Office  Box  9J9 
Charleston,  S.  C.  29402 

Dear  Sir : 

This  is  in  response  to  your  letter  of  April  17,  197),  your 
file  number  SANGK .  transmitting  design  information  and  general 
data  on  the  Reddies  River  Lake  proje  ct  on  the  Reddies  River  at 
North  Wilkeshoro,  North  Carolina,  and  inviting  our  comments  on 
the  hydroelectric  power  potential  of  the  project. 

The  Reddi  tin  River  Lake  project,  authorized  by  the  Flood  Con¬ 
trol  Act  of  July  29,  1946,  was  originally  for  flood-control  pur¬ 
poses.  Other  purposes  now  being  studied  are  water  supplv,  water 
quality,  and  recreation. 

The  proposed  site  {or  the  Reddies  River  Lake  project  is  lo¬ 
cated  1.7  miles  above  the  confluence  of  the  Reddles  and  Yadkin 
Rivers.  The  project  Includes  a  250-foot  lonR  uncontrolled  chute 
spillway;  a  960-foot  long,  rolled  earth  dam  across  the  riverbed; 
and  outlet  works  with  a  multi-level  intake. 

The  project  reservoir  has  an  area  of  680  acres  and  a  capacity 
of  23,150  acre-feet  at  conservation  pool  elevation  1074.2.  The 
project  reservoir  also  has  a  capacity  of  99,740  acre-feet  at  flood- 
control  pool  elevation  1110.0.  Flood  control,  water  supply,  and 
water-quality  storage  allocations  are  15,000,  8,200,  and  10, BOO 
acre-feet,  respectively. 

A  study  was  made  to  determine  the  feasibility  of  adding  hydro¬ 
electric  power  to  the  project  at  the  dam.  We  have  analyzed  the 
economics  of  a  5,000-kilowatt  installation  based  on  a  10  percent 
load  factor  use  durinR  an  adverse  period.  This  Installation  would 
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(•1st.  EnRr  .  , 


generate  about  fl.SOO  megawar t -hour s  of  energy  per  year.  Our  eco¬ 
nomic  study  shows  that  the  S , rtOO-ki 1 owat t  hydroelectric  plant  would 
not  he  economically  feasible  at  this  time.  If  hydroelectric  power 
Installation  should  become  economical  in  the  future,  there  is  suf¬ 
ficient  space  at  the  project  for  its  construction. 

Pumped -storage  development  is  not  adaptable  at  the  Reddies  site 
because  of  low  head,  insufficient  forehav  and  afterbay  storage,  and 
urban  development  in  the  vicinity  of  the  Reddies  site. 

Ue  conclude  that  the  installation  of  hydroelectric  power  at  the 
project  is  not  feasible  at  this  time.  However,  the  installation  of 
hydroelectric  power  facilities  should  be  considered  if  found  to  be 
economical  in  the  future. 


Very  truly  yours, 


C.  L.  Pishburne 
Regional  Engineer 


2cc:  Div.  Engr. 

Atlanta,  Ga. 


I  nitcil  States  Department  of  the  Interior 
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\l  si  K \  L\ 

Box  2857 

Your  reference 
SANGE-S 

P.  0. 

Raleigh, 

North 

Carolina  27802 

August  4,  1972 

Mr.  lack  J.  l.esemann 
Chief,  Engineering  Division 
1’.  S.  Corps  of  Engineers 
P.  0  Rex  9 1  9 

Charleston,  South  Carolina  29402 
Dear  Mr.  I.exemann. 

This  refers  to  your  letter  of  August  1,  advising  that  the  Reddles 
River  Lake  Project  Is  in  Phase  I  of  General  Design. 

Ue  have  no  views  or  comment s  to  express  on  the  project.  You  noted 
that  the  gaging  station  No.  02111500  would  be  Inundated  by  the 
project.  As  In  similar  cases,  it  is  assumed  that  relocation  of  the 
station  mav  be  considered  as  part  of  the  cooperative  stream-gaging 
program  when  const  rue 1 1  on  of  the  project  is  scheduled. 

Sincerely  yours. 


/*  '■  t<' 

Ralph  C.  Heath 

District  Chief 
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IRfliftai]  i!7tftl 
November  26.  19  74 


Colonel  Marry  S.  Wilson,  Jr. 

Oisfrirf  (nqinerr 

Char I  e  s  t  on  District 

U.  S.  Army  Corps  of  fnqinerrs 

P.  0.  Box  919 

Charleston.  South  Carolina  2940? 

Dear  Colonel  Wilson 

This  letter  is  furnished  to  signify  the  intent  of  the  State  of  North 
Carolina  to  assume  the  role  of  sponsor  for  water  supply  storage  in  the 
Reddies  River  Lake  Project.  We  understand  that  anticipated  water  supply 
storage  for  the  project  is  18,400  acre-feet,  and  that  this  will  provide  a 
firm  yield  of  50 .  5  cfs  or  32-6  mqd. 

In  accordance  with  the  provisions  of  the  Water  Supply  Act  of  1958 
(Title  III  of  Public  law  85-$00)#  for  the  purposes  of  your  current  COM  Study 
and  subject  to  further  detailed  analysis  of  the  results  of  your  study,  I 
hereby  give  assurance  of  the  State  of  North  Carolina's  intent  to  fulfill  the 
fo I  lowing: 


"Repay  all  costs  al located  to  water  supply  presently  estimated  at 
$10, 339,000  for  construction  and  $86,000  annually  for  operation, 
maintenance,  and  replacements." 


No  commitment  of  funds  can  be  made  at  this  time  for  the  State's  part  Ic  ipat  i  t>n 
in  the  project.  The  Department  of  Natural  and  Economic  Resources  intends  to 
request  through  regular  budgetary  procedures,  in  a  timely  and  appropriate  manner  , 
the  State  funds  required  to  support  the  provision  of  water  supply  storage  in  this 
project . 


wYours  truly,  . 

r^tJbn 


Jam^s  E . 


Harr  It 
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September  2 T,  1974 


Colonel  Harry  S.  Wilson,  .1  r. 

District  Engineer 

Charleston  District 

U.S.  Army  Corps  of  Engineers 

Post  Office  Bo*  9  IQ 

Charleston.  South  Carolina  £9402 

Dear  Colonel  Wilson: 

This  letter  is  furnished  to  signify  the  intrnt  of  the  State  of  North  Carolina 
to  assume  the  role  of  sponsor  for  recreational  development  of  the  Heddies 
River  Lake  project. 

In  accordant  e  with  the  provisions  of  the  Federal  W  ater  Project  Hot  reation 
Att.  PL  89-72,  the  State  of  North  Carolina  hereby  gives  assurant  e  of 
intent  to  fulfill  the  following: 

a.  Administer  project  lands,  facilities,  and  water  areas  for 
ret  reation,  and  assure  at  t  ess  to  sut  h  development  to  all  on 
equal  terms  , 

b.  Contribute  in  kind  no  less  than  one-half  of  the  separable  first 
costs  allocated  to  ret  reation,  presently  estimated  at  $  2,  100,000, 

c.  Bear  all  separable  coats  of  operation,  mamtenant  e,  and  rnapir 
replat  ements  for  the  ret  reational  features,  presently  estimated 
to  be  $  1  IS,  000  annually, 

d.  Items  a.  ,  b,  .  and  t .  above  refer  to  ret  reation  costs  and  do  not 
include  fish  and  wildlife  enhancement. 
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<  olonel  Harry  S.  Wilson,  Jr. 
September  <!  1 ,  1 0 V 4 
l'age  Two 


No  i  omnutment  of  funds  i  an  be  made  at  this  time  for  the  State’s  partw  ipation 
in  the  projfi  t.  t  he  Department  of  Natural  and  K<  ononnr  Hesouries  agrees 
tu  in<  lude  in  its  Department's  budget  a  request  for  funds  at  surh  times  as  it 
appears  that  an  appropriate  budget  item  is  timely  and  <  an  be  justified. 


lHt/mrl 


Arthur  W  .  <  oope  r 
Dan  l  .  M.  Donald 


H  (.  JONH 


HU)  r  HARBIN 
Annum  DwrtM 
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Jack  J.  Lesemann,  Chief 
Engineering  Division 
'Corps  of  Engineers 
P.fi,  Box 

Charleston,  South  Carolina  ?c'U‘j? 

Dear  Chief  I,e3amann: 

Thank  you  for  sending  ua  the  letter  and  map  regarding  the  proponed 
Reddies  River  Lane  Pro  1«c t  in  Wilkes  County,  North  Carolina.  As  for  an 
we  can  determine,  no  historic  sites  will  ho  affected  hy  the  project. 
Since  our  files  are  not  complete,  wo  will  keep  your  letter  and  map  on 
file  and  contact  you  if  we  learn  of  any  significant  property  near  the 
proposed  project. 

As  you  know,  this  does  r.ot  include  Dr.  Joffro  I,.  Coe's  review  of 
possible  aboriginal  archaeological  sites  which  was  made  to  the  National 
Park  Service  some  time  ago. 


Sincerely  yours, 


John  0.  Zehmer,  Jr.,  Director 
Division  of  Historic  Sit-os  and  Museums 
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Mr.  Jack  I.  l.<  scrnann 
Page  : 
lime  ') ,  I  m7  2 

4.  Si;  1  f.  v  4  (map  reference  i  )  .  Relocate,  raising  to  two 
foot  above  flood  control  pool  elevation  1110;  provide 
20-foot  pavement  and  8-foot  shoulders.  It  is  recom¬ 
mended  that  fill  material  he  used  across  the  lake  at 
this  location.  intimated  cost  is  $852,000  including 
s  4 7  2 , 000  for  ro.adv.av  grading  and  surfacni;;,  SloS.000 
for  culvert  construction,  $250,000  lor  riprap,  and 
S 10 ,000  for  guardrail. 

In  tlie  State  ilighway  Commission  approved  the  con 

struct  ion  of  a  NC  2h8  bypass  of  North  hilkesboro.  ;>ur 
suir.nl  .tudns  of  the  project  indicate  that  tin  M  -’f>K 
relocation  alignment  will  involve  several  crossings  of  the 
planned  reservoir.  Our  planning  staff  is  completing  a 
reanalysis  of  the  proposed  project  and  we  ho[>c  to  be  able  to 
advise  you  of  our  recommended  alignment  at  an  early  Jatc. 

Please  advise  if  further  assistance  can  be  provided  by 
this  agency. 

s  i  ncerc l > , 


John  It.  Davis 
Chief  Ingmeer 
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STATE  HIGHWAY  COMMISSION 

HOBIR?  W  SCOTT  i.<wr.n.w  D  Mcl  AUCMl  IN  f  AIRCLGTM 


inti  pi.  pj-j 


Mr.  lack  l  .  I  cscuann 
i  h  i  e  f  ,  I  n g i nee  r l n g  I >  i  \  i  - 1  o n 
Corps  of  I  ncinccr'- 
t  h;i  r  1  <”•  t  on ,  South  turolina  J'Mtij 

bear  Mr.  I  r  -.cm.-inn  : 

Snbiect  Reddies  River  I  .ilf  I'ri'ii  1  t 

WilV.es  I'miiitv,  '.orth  faro  linn 

In  response  to  vour  letter  ot  June  JO,  1  * > ~ J  relating  to 
tin-  revision  of  \K  i  ">  X  t  1  reference  t  on  the  attached  map), 
out  staff  has  reevaluated  our  previous  recommendation  for 
retention  of  the  route  and  now  concurs  m  vour  proposal  that 
it  he  abandoned.  nur  position  is  based  on  the  estimated  cost 
of  o  vo  r $  HO  (1 , non  to  raise  the  road  through  the  reservoir  and 
on  the  fait  that  reasonable  alternative  access  to  the  area 
served  is  possible  via  other  routes.  In  addition,  current 
average  dally  traffic  along  the  affected  portion  of  SR  15o4 
is  estimated  to  lie  less  than  SO  vehicles. 

Where  required,  rip  rap  should  be  placed  to  an  elevation 
t»o  feet  above  the  J S  year  flood  pool  and  should  extend  to  an 
elevation  two  feet  below  the  maximum  drawdown.  In  addition, 
rip  rap  should  be  placed  on  the  end  of  bridge  approach  embankments 
between  an  elevation  two  feet  above  the  JS  vear  flood  pool  and 
t  he  toe  of  the  fill  to  provide  slope  protection  during  construction. 

Please  advise  if  additional  information  can  he  provided. 

S  1  rice  re  1  v  , 


John  II.  Davis 

JMi;/  lllli/gs  Chief  Ingineer 

Bt  t achment 

cc:  Messrs:  Billy  Rose  (  .  R.  Idgerton 

.1 .  I  .  Houghton  R.  W.  Me  Cowan 

.!.  1  .  Davis  [..  II.  Berricr,  Jr. 

W  .  I: .  Cadde  II,  Ir  . 
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STATE  HIGHWAY  COMMISSION 

HOICIIT  W  ICOTT,  0<M*mo>  0  MaLAUCMUM  FAIMCLOTM.  Chow 
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■  UlI'Gh  m  r  <t|n 

.  August  14 ,  197? 


Subject:  Reddles  River  Lake  Project  -  Wilkes  County 

Mr.  Arthur  P.  Crouse,  Jr. 

Acting  Chief,  Engineering  Division 
Charleston  District,  Corps  of  Engineers 
P.  0.  Bo*  919 
Charleston,  S.  C.  29402 

Dear  Mr.  Crouse: 

Reference  our  previous  correspondence  and  your  most  recent 
letter  of  August  10,  197?  pertaining  to  the  above  subject,  bv 
my  letter  to  Mr.  Lcsemann  of  June  5,  1972  you  were  advised  that 
the  North  Carolina  State  Highway  Commission  had  programmed  a 
NC  ?f>8  bypass  of  North  Wllkesboro  and  that  in  all  probability 
the  alignment  would  Involve  several  crossings  of  the  planned 
reservoir . 

On  July  10,  197?  our  Planning  Board  approved  the  alignment 
of  this  project  as  generally  shown  in  the  project  report  dated 
June  15,  1972,  a  copy  of  which  is  attached  for  vour  information 
and  use.  You  will  note  that  several  locations  were  studied  with 
the  approved  alignment  being  based  on  the  assumption  that  the 
Reddies  River  Lake  would  be  constructed. 

Quite  frankly,  we  cannot  predict  which  project  will  materi¬ 
alize  first,  however,  we  have  given  consideration  to  the  Reddies 
River  Lake  in  our  studies  and  feel  that  the  Corps  should  participate 
in  the  increased  cost  of  constructing  section  B  on  alternate  1 
in  lieu  of  section  B  on  alternate  2. 

Our  next  logical  step  in  the  pursuit  of  this  project  will 
he  the  preparation  of  a  draft  environmental  statement.  The 
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Mr.  Arthur  V.  Crouse, 


preparation  of  this  statement  has  not  been  started;  therefore, 
we  have  no  adopted  schedule  for  the  project. 

Since  the  Reddies  River  Lake  project  has  advanced  to  the 
degree  indicated,  the  FHWA  has  advised  that  they  will  not 
participate  in  the  cost  differential  between  Alternate  1, 

Section  B  and  Alternate  2,  Section  B.  Therefore,  the  Commission 
is  requesting  that  the  agreement  for  the  contemplated  relocation 
of  the  existing  roads  in  connection  with  the  Reddies  River  Lake 
also  include  provision  for  cost  sharing  in  the  construction  of  NC 
268  bypass  around  North  Wilkesboro.  1  would  appreciate  your 
early  response  to  this  matter. 


Yours  very  truly, 

✓  -*  » 

/  ..  ^  ^  i  <* ,  r  . 

—  .  . 

John  H.  Davis 
Chief  Engineer  and 
Asst.  State  Highway  Administrator 
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STATE  OF  NORTH  CAROLINA 
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State  Highway  Commission 


•la.  IS,  p.i'S 


Mr .  li.iin  Siiiioc 
Department  of  t  .*  <•  Arm 

Charleston  district,  Corps  of  Inginecrs 
f>.  Box 

Charleston,  .out!,  (arolina  294()2 

Do  a  r  Mi  .  '■) ah.  'C  : 

I  am  cm.  losing  the  recent  studies  of  our  Roadi  ay  Design 
Depar  t  merit  on  the  alternate  alignments  for  the  proposed  SC  18 
and  J t* H  oirtli  Wilkesboio  Bypass.  As  indicated  in  the  attached 
c op\  of  a  memorandum  from  W.  A.  Wilson,  !r.  to  Mr.  I.  .  F.  Caddeil,  li 
these  studies  were  recommended  at  a  meeting  on  November  1A,  Id'' 
of  t  orp  •  id  Incineers  and  Highway  Commission  officials. 

.’  m  l-csed  are  topographic  maps  of  eacii  of  the  three  align 
nunt  studied,  plus  an  enlarged  topo  map  of  Alternate  1.4,  a 
profile  sheet  for  1.4,  and  a  typical  cross  section.  It  i; 
enpha  i red  tnat  t  \o  cost  estimates  are  preliminary  and  subject 
to  more  detailed  studies. 

Alternate  1.4,  crosses  toe  proposed  Reddies  River  dam.  lo 
complete  the  cost  studies  for  1.4,  we  need  estimates  for  the 
earthwork  letc.i  involved  in  revising  tiic  dam  to  provide  tor 
the  highway  alternates  along  1.4  as  follows: 

1  .  1  wo  1 ane  r oadw  a v . 

2.  Four  lane  roadway  divided  hy  a  t>8  foot  median. 

A.  lour  lane  roadway  divided  bv  a  J2  foot  median. 

our  estimates  already  include  paving  across  the  dam  and 
bridging  the  spillway,  so  your  estimate  will  not  include  an v 
pavement  or  bridge  costs.  We  have  not  included  any  earthwork 
costs  in  the  section  involving  the  spillwav  and  Jam  (approximately 
station  101  ♦  00  to  llh  »  00). 


KXHIBIT  IS 


Mr.  lolin  >.ihor 


•lav  IS,  19 ’3 


Inc  io.ed  i  *'  .1  tvpical  cr  oss  ret  ion  for  a  four  lane  fail  1  it’, 
with  a  08  loot  mi'il  tan.  Trie  total  width  from  outside  to  outside 
.boulder  edge  is  14  4  feet.  For  too  J  2  foot  median,  the  total 
roadw.iv  width  is  9fl  feet.  For  a  two  lane  roadwa.  on  1  .  ,  tins 
width  would  he  S 2  feet. 

■  >ur  standard  maximum  fill  -lope  for  tin  -  t.pc  of  protect 
on  t no  l  ie  adjacent  to  wafer  i.  J  1  /  :  1  .  borrow  material  for 

enhanJ.mrnt  should  he  based  on  a  unit  price  of  $.70  per  cuuic 
•  .i  r  d  . 

1  would  1  i  l.o  to  point  out  that  Mternate  1.4  appears  to  have 
vi  rv  serious  right  of  way  problems.  The  estimated  damages  and 
relocations  involved  in  1.4  will  definitely  lc  .sen  the  feasibility 
of  this  alternative  for  the  proposed  hvpass.  Alternate  1,3  would 
he  mien  loss  disruptive,  hut  has  the  very  high  structure  costs 
over  the  river.  Also  I  understand  that  1.3  would  interfere  witn 
the  dorps’  planned  recreational  areas  bordering  the  la!,o. 

In  view  of  the  above,  it  appears  that  consideration  should 
he  given  to  t  lie  feasibility  of  an  alternate  dams  i  to  located  uort: 
of  Mternate  I..  This  would  make  line  1.,  by  far  the  cheapest 
alignment,  a  very  feasible  project.  From  an  overall  perspective 
of  r  cose  two  protects,  it  is  felt  the  consequences  of  a  more 
northern  dams i to  should  be  explored. 

iour  \ iow  on  the  alternate  damsi'c  would  he  appreciated. 

If  von  need  more  information  for  your  estimate  of  t  lie  1.4  dam 
crossing,  I  will  be  glad  to  cooperate  with  you. 

i ince  re  1 v  , 


I  . 

T.  L.  Aaters 

Manager  of  Planning  and  Research 
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1'.  s .  Armv  Ingincer,  lustru  t 
r.  n.  Pox  919 
2  24  Meeting  street 
t'harleston.  South  Carolina  29407 

I >e a r  ‘or. 

This  is  to  advise  our  stuff  has  completed  a  review  of 
the  !  nv  i  runment  ul  statement,  dated  September  1  ,  1972  concerning 

the  Peddles  fiver  Dam  and  feservojr. 

The  lnvironnient.il  statement  noted  that  approximately  (1.7S 
miles  of  secondary  state  roads  will  require  relocation  and  it 
is  the  policy  of  the  Division  of  Highways  to  require  agencies 
requesting  relocation  of  roads  in  the  vicinity  of  reservoirs 
to  replace  these  roads  with  a  comparable  facility  at  no  cost 
to  the  Division  of  Highways. 

The  I nv i ronment al  Statement  also  noted  that  the  Division 
of  Highways  is  planning  to  build  the  SC  18  and  Nf  268  bypass 
through  the  project  area.  An  estimated  $2,000,000  is  included 
in  the  reservoir  costs  for  revising  the  alignment  of  the  bypass 
due  to  the  reservoir. 

Planning  studies  and  coordination  have  been  underway  for 
several  years  to  determine  the  best  alternative;  however, 
these  studies  are  not  complete.  The  North  Carolina  Board  of 
Transportation  at  a  recent  meeting  adopted  a  continuing  seven 
year  improvement  program.  The  N'C  18-  268  bypass  was  not 
included  in  this  program,  but  the  program  will  be  reviewed  on 
an  annual  basis  for  updating  and  further  consideration  will 
be  given  to  this  project  at  that  time  in  the  light  of  our 
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overall  statewide  needs  and  the  status  of  the  Peddies  Piver 
Reservoir. 

Our  staff  considers  the  report  to  be  an  adequate  evaluation 
of  the  environmental  impact  of  the  proposed  project. 
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sincerely , 


State  Highway  Administrator 
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APPENDIX  I 

FLOOD  DAMAGES  AND  FLOOD  CONTROL  BENEFITS 


GENERAL 

1.  General.  This  appendix  preaenta  estimatea  of  flood  damages  occurring 
along  the  main  stem  flood  plalna  of  the  upper  Yadkin  River  Basin,  defined 
aa  the  river  reach  between  W.  Kerr  Scott  Dan  and  the  head  of  High  Rock 
Lake,  about  135  river  allea  downstream  (see  Figure  1-1).  It  also  preaenta 
estimates  of  potential  flood  control  beneflta  expected  to  result  from 
additional  development  of  water  resource  conservation  projects  and  programs 
In  this  basin.  The  estimates  are  baaed  on  detailed  flood  damage  appraisals 
of  urban  development  and  a  thorough  sampling  of  losses  in  the  rural  areas. 

Data  were  obtained  from  interviews  with  farmers  and  landowners  within  the 
flood  plain.  County  Extanalon  Chairman,  State  and  Federal  Government  agri¬ 
cultural  workers,  Industrial  plant  owners  and  managers,  real  estate  agents, 
and  city  and  county  officials  whose  jurisdiction  or  Interests  are  affected 
by  the  problem.  Data  obtained  from  field  studies  Included  establishment 
of  high  watermarks,  on-slte  Inspection  of  flood  damageable  areas,  and  measure¬ 
ments  of  typical  flood  plain  cross  sections. 


ECONOMIC  DEVELOPMENT 

2  fSKtlftilSB  *nd  Income.  The  six  counties  whose  economy  will  Influence 
the  water  resource  conservation  and  development  needs  of  the  main  stem  of 
the  upper  Yadkin  River  are  Davie,  Davidson,  Porsyth,  Surry,  Wilkes,  and 
Yadkin,  North  Carolina.  These  six  counties  with  a  1970  population  of 
454,368  are  expected  to  have  a  2020  population  of  978,000,  based  on  OBERS 
projections.  About  68  percent  of  the  1970  population  was  concentrated  in 
Forsyth  and  Davidson  counties.  Average  per  capita  personal  Income  of 
these  counties  has  lncreassd  from  about  78  percent  of  the  national  average 
In  1950  to  about  89  percent  or  slightly  over  $3,500  In  1970.  It  is  expected 
that  per  capita  personal  Income  of  the  six-county  area  will  approx lamte 
the  national  average  by  2020  to  2030. 

3.  Dependence  of  the  economy  of  the  area  on  agriculture  Is  declining, 
though  projected  totsl  agricultural  output  Is  expected  to  about  double  In 
the  next  50  years.  Manufacturing,  nonagricultural,  and  nonmanufacturing 
activities  are  growing  rapidly.  Population  is  shifting  from  rural  to 
urban  areas  as  a  result.  Urban  population  In  1970  was  about  44  percent  of 
the  total.  The  trend  towards  urbanisation  is  expected  to  continue  over  the 
next  50  years.  About  66  percent  of  the  basin  population  are  expected  to 
live  In  urban  areas  by  2020.  However,  of  the  projected  34  percent,  2020 
rural  population,  only  about  two  percent  are  expected  to  live  on  fame  and 
only  about  one  percent  ere  expected  to  be  employed  in  agriculture. 
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U.  Employment.  Total  employment  In  the  six-county  ere*  in¬ 
creased  from  about  105,000  in  1940  to  about  204,000  in  1970. 
Employment  ia  expected  to  more  than  double  by  2020.  The  em¬ 
ployment  mix  in  the  basin  has  undergone  considerable  change 
since  1940  when  employment  in  agriculture  was  about  23  per¬ 
cent  and  in  manufacturing  about  40  percent  of  the  total.  By 
1970,  agricultural  employment  had  declined  to  about  5  percent 
of  total  employment,  a  decrease  of  about  15,000  Jobs  in  this 
sector,  while  manufacturing  still  accounted  for  about  40  per¬ 
cent  of  total  employment,  but  representing  an  increase  of  over 
40,000  Jobs  in  this  sector.  Manufacturing  employment  ia  ex¬ 
pected  to  continue  to  increase  but  its  relative  share  la  ex¬ 
pected  to  decline  to  about  32  percent  of  total  employment  by 
2020. 

5.  Agriculture .  Approximately  45.6  percent  of  the  total  land 
area  of  2,862  square  miles  in  the  six-county  area  is  in  farms 
according  to  the  1969  U.  S.  Census  of  Agriculture.  There  were 
10,348  farms  with  an  average  slse  of  80.8  acres  and  an  average 
value  of  $380  per  acre.  Table  1-1  depicts  data  on  farms  in 
the  six-county  area  from  the  1959,  1964,  and  1969  U.  S.  Census 
of  Agriculture.  The  nianber  of  and  tctal  land  area  in  farms 
decreased  during  the  10-year  period,  but  the  average  sice  and 
value  of  farms  Increased. 


TABLE  1-1 

FARM  STATISTICS  OF  THE  UPPER  YADKIN  RIVER 
SIX -COUNTY  AREAi' 


Year 

1959 

1964 

1969 

Ntmiber  of  farms 

14,041 

11,667 

10,348 

Land  in  farms  (1,000  acres) 

1,056 

937 

836 

Average  slse  farm  (acres) 

75.2 

80.4 

80.8 

Average  farm  value 

$13,830 

$21,629 

$30,678 

Average  value  of  farm  per  acre 

$  184 

$  269 

$  380 

1/  Data  from  U.  S.  Census  of  Agriculture,  U.  S.  Department  of  Commerce, 
Bureau  of  the  Census. 

6.  Though  the  relative  importance  of  agriculture  in  this  basin  is  de¬ 
clining,  it  still  playa  an  important  rola  in  basin  economic  develop¬ 
ment  .  Approximately  27.5  percent  of  the  farmland  in  the  area  is  in 
cropland;  14.5  percent  is  in  pasture;  and  58  percent  is  in  woodlands 
and  other  uaas  such  as  house  lots,  roads,  water,  and  wastelands.  The 
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frequency  of  flood  peak  stages.  On  the  other  hand,  the  aeverity 
of  crop  damage  la  dependent  upon  the  aaaaon  of  the  year  in  which 
the  flood  occura,  with  the  greatest  damage  being  cauaed  by  thoee 
flooda  occurring  during  the  period  between  planting  and  harvesting. 

Spring  flooda  that  deatroy  growing  ernpa  neceaaltate  replanting 
operation* ,  and  the  replanted  cropa  generally  produce  Inferior  ylelda 
due  to  the  ahortened  growing  period  and  uaually  tore  severe  Insect 
attacks.  The  susceptibility  of  the  replanted  crop  to  later  daaage 
from  flooda  results  In  the  possibility  that  a  given  acre  of  cropland 
nay  auffer  flood  daauiges  In  excess  of  the  normal  gross  annual  value 
of  the  crop.  In  order  to  properly  consider  the  seasonal  variation 
of  flood  damage  to  cropa,  the  probability  of  flooding  by  month  was 
evaluated  In  conjunction  with  the  varying  danagaable  value  of  each 
crop  considered  by  month  and  the  distribution  of  cropa  on  the  flooded 
lands. 

10.  Division  of  the  flood  plain.  The  upper  Yadkin  giver  Is  divided 
into  five  flood  damage  reaches  in  order  to  facilitate  flood  damage 
evaluatl  on.  Flood  conditions  for  each  reach  are  related  to  measure— 
ments  at  a  reach  Index  station.  Division  of  the  damage  reaches  Is 
made  In  such  a  way  as  to  provide  an  accurate  and  practical  relation¬ 
ship  of  topographic,  hydrologic,  and  flood  dmsage  factors  between 
the  Index  stations  and  their  corresponding  reaches.  The  limits  of 
these  flood  damage  reaches  and  the  location  of  the  Index  gaging  stations 
are  shown  on  Figure  1-1.  A  sumary  of  unregulated  flood  plain  areas 
by  reaches  la  given  In  Table  1-2. 

11-  Flood  dsmsxe  categories.  Flood  losses,  for  estimating  purpoees, 
are  grouped  into  two  major  categories;  rural  losses  and  urban  loeses. 
Rural  losses  considered.  Include  losses  to  crops  and  pastures;  farm 
buildings  and  contents;  other  on-the-farm  fixed  Improvements,  such 
as  on-the-farm  roads,  wells,  fences,  and  ditches;  sad  rural  nonagrl- 
cultural  losses  such  as  trsnaportatlon  facilities,  churches,  schools, 
nonfarm  residential  properties.  Industrial,  sad  commercial  establish¬ 
ments.  Urban  losses  considered,  Include  damages  to  residential,  indus¬ 
trial,  and  comserclel  properties;  transportation  facilities;  utilities; 
end  emergency  loeses.  Tangible  physical  and  tangible  business  losses 
were  estimated  for  each  type  of  damage. 

12 .  Working  curves  and  tables.  Working  curves  or  tsbles  ware  developed 
to  aid  In  the  computation  of  each  category  and  type  of  damage  for  ell 
reaches  evaluated.  These  curves  or  tables  are  described  In  the  following 
paregrapha  end  curves  or  tables  of  esch  type  are  shown. 

13*  Stags  versus  area  flooded  curves.  These  curves  Indicate  present 
lend  use  of  flood  plain  lends  which  would  be  inundated  by  floods  of 
various  magnitudes .  The  areas  subject  to  Inundation  were  determined 
for  each  reach  by  plotting  high  water  profiles  on  topographic  maps.  These 
areas  wars  plotted  against  stagas  at  the  reach  index  station  which  was 
considered  to  be  representative  of  conditions  In  the  reach  as  a  whole. 
Figure  1-2  through  1-4  a how  the  stage  versus  area  flooded  carves  for  all 
reaches. 
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principal  crop*  produced  are  corn  for  grain  and  silage,  soybeans,  to¬ 
bacco,  amall  grain,  hay,  and  paaturea.  The  raising  of  baaf  cattle, 
hogs,  chickens,  egg  production,  and  dairying  are  also  of  importance 
in  thla  area.  The  gross  value  of  the  principal  field  cropa  produced 
in  1969  was  over  $36  million,  about  4.5  percent  of  the  state's  total 
production  of  these  crops. 

7.  Extent  and  character  of  the  flooded  area.  The  flood  plain  area 
downs t re as  fro*  the  existing  W.  Kerr  Scott  Daa  and  the  authorised 
Reddles  River  Lake  contains  the  urban  areas  of  Wllkesboro  and  North 
Wllkesboro  at  the  mouth  of  Raddles  River  and  Elkin  and  Joneavllle, 
approximately  26  alias  downstream.  There  is  agricultural  activity  in 
the  flood  plains  of  all  reaches  but  major  agricultural  activities  are 
located  in  Reach  5  in  which  are  the  Yadkin  River  flood  plains  of  Davie, 
Davidson,  Forsyth,  and  the  eastern  portion  of  Yadkin  Counties.  The 
major  crops  include  corn,  soybeans,  and  small  grain.  Other  crops  in¬ 
clude  tobacco,  truck,  and  pastures  for  grasing  and  hay  production.  The 
record  1940  flood  inundated  about  29,000  acres  of  land  and  would  cauae 
about  $33.5  million  damage  to  present  development  if  it  were  unregu¬ 
lated.  The  existing  W.  Karr  Scott  Dam  and  Reservoir  would  have 
reduced  the  area  inundated  by  this  flood  to  about  19,500  acres  and 
would  reduce  its  damage  to  present  development  to  about  $12.7  million. 

A  200-year  frequency  flood,  if  unregulated,  would  Inundate  about  33,600 
acres  of  land,  and  would  cause  about  $32.7  million  damage  to  present 
development.  The  protection  afforded  by  the  existing  W.  Kerr  Scott  Dam 
and  Reservoir  would  reduce  the  area  flooded  to  about  25,600  acres  and 
damages  to  present  development  to  about  $14.3  million. 

8.  The  principal  economic  activities  of  Reach  1,  Wllkesboro  and  North 
Wllkesboro,  North  Carolina,  and  Reach  2,  containing  the  towns  of  Elkin 

and  Joneavllle  are  the  manufacturing  of  furniture,  wood  products,  textiles, 
and  poultry  processing.  Wholesale  and  retail  merchandise  are  of  great 
laportance  as  a  source  of  income.  The  majority  of  farm  operators  in 
the  two  urban  reaches  depend  upon  of f- the- farm  employment  in  industrial 
or  commercial  establishments  to  supplement  their  lncoaw  from  agriculture. 
Below  Elkin  (Reaches  3,  4,  and  5)  there  Is  very  little  urban  development 
or  industrial  activities  in  the  flood  plains.  Agriculture  is  the  major 
economic  activity  in  the  flood  plains  of  these  reaches. 


FLOOD  DAMAGES 


9.  Damage  estimating  methods  used.  Damages  to  urban  and  industrial 
developments;  public  roads  and  railroads;  and  sons  classes  of  rural 
property,  auch  as  buildings,  ditchss,  farm  roads,  and  fences  do  not 
vary  significantly  with  the  seasons  of  tha  year.  For  this  reason,  flood 
damages  to  these  properties  were  evaluated  by  tha  "Flood  Peak-Damage 
Integration  Method,"  which  correlates  nonseaaonal  flood  damages  to  the 
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14.  Estlna tw  of  future  land  use.  There  ere  presently  ebout  14,000 
ecree  of  agricultural  lend  in  Che  200-yaar  unregulated  flood  pleln  of 
Che  streaa  reeches  considered.  Ic  wee  estimated  efeer  consulting  wlch 
County  Extenelon  Chairmen  end  other  agricultural  professionals  cheC 
there  will  be  eeeentlelly  no  future  change  In  the  ecreege  of  flood  pleln 
lan da  devoted  to  agriculture,  either  without  or  with  additional  flood 
protection.  Therefore,  no  future  chenge  in  egrlculturel  lend  uee  is 
projected. 

15.  Steae  or  dlecheree  frequency  curves.  Natural  or  unregulated  dis¬ 
charge  frequency  curves  for  eech  of  the  teach  index  stations  ere  shown  on 
Pistes  4  through  7  of  "Design  Memorandum  No.  2,  Hydrology  end  Hydraulic 
Analysis."  Methods  and  procedures  used  to  develop  these  curves  ere  dis¬ 
cussed  In  DM2.  Shown  also  In  DM2,  on  plates  4-A  through  7-A,  ere  the 
rating  curves  for  eech  index  station  that  were  used  in  confuting  project 
flood  control  benefits.  Using  these  rating  curves  (stage  vs.  discharge) 

end  the  discharge -frequency  curves,  a  stage- frequency  curve  can  be  developed. 

16.  Probability  of  floods  by  Month.  The  estlsuted  probability  of  a  flood 
occurring  during  any  giver  month  Is  based  on  an  analysis  of  floods  by  month 
recorded  at  the  U.S.G.S.  Wllkcsboro  and  Yadkin  College  gages.  Values 
adopted  are  summarized  In  Table  1-3. 


TABLE  1-3 

DISTRIBUTION  OP  FLOOD  EVENTS  IT  MONTH 
(In  percent  chance  of  occurrence) 


Month 

Percent  Chance 

January 

5 

February 

4 

March 

6 

April 

7 

May 

5 

June 

5 

July 

5 

August 

19 

September 

14 

October 

22 

November 

4 

December 

4 

TOTAL 

100.0 

I 


1 
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17.  Distribution  of  cropland  and  value  of  crops.  Data  on  dis¬ 
tribution  of  crops  wars  obtained  fro*  county  agents.  Interviews 
with  farmers  In  the  flood  plain,  and  aerial  photographs.  Values 

of  crops  were  obtained  fro*  "Agricultural  Price  Standards  for  Water 
and  Related  Land  Resource  Planning"  dated  February  1974  published 
by  the  Water  Resources  Council.  Crop  distribution  percentages, 
yields,  values,  and  costs  are  shown  In  Table  1-4  for  Reach  1, 

Siallar  tables  were  prepared  for  each  reach  considered. 

18.  Values  of  crops  by  months.  Each  crop  has  a  total  daaageable  value 
that  varlaa  by  month.  Total  crop  value  In  any  aonth  consists  of  three 
lteaa  of  worth;  direct  production  lnveataent  (DPI),  fixed  annual 
charges  (FAC),  and  potential  net  profit  (PNP). 

a.  Direct  production  lnvescnent.  The  seasonal  variation  of 
direct  production  lnveataent  In  labor  and  aaterlals  Involved  In  the 
production  of  crops  that  are  subject  to  loss  froa  floods  was  computed 
to  reflect  the  acctaulated  total  aonetary  value  of  investaents  Bade 
froa  the  beginning  of  a  particular  crop  season  to  tlae  of  harvesting. 
Direct  production  investaents  are  those  aade  In  (1)  the  preparation 
of  land  for  crop  planting  and  replanting;  (2)  planting  operations. 
Including  labor,  plants,  seeds,  and  fertilisers,  and  (3)  cultivation 
and  care  operations. 

b.  Fixed  annual  charges  are  overhead  costs,  which  consist  of  the 
annual  Investaents  required  to  operate  and  aaintaln  a  farming  establish¬ 
ment,  and  Include  Interest  on  capital  investaents  in  land,  buildings, 
and  equlpaent;  taxes;  Insurance  prealuas;  and  the  costs  of  annual 
aalntenance  of  land,  equlpaent,  fern  buildings,  fences,  ditches,  etc. 
These  charges  are  prorated  to  land  on  an  acreage  besls,  and  are  con¬ 
sidered  flood  losses  to  the  extent  a  crop  is  destroyed  or  damaged  by 
floods. 


c.  Net  returns  are  the  noraal  net  lncoae  to  which  the  fsraer  la 
entitled  because  of  his  manage rial  function,  his  assumption  of  general 
risks  related  to  farming,  and  all  other  services  except  labor  performed 
In  the  direct  production  phase  of  farming.  Net  returns  are  considered 
as  flood  losses  only  to  the  extent  that  floods  reduce  the  noraal  net 
return  to  be  expected  froa  specific  croplands  during  a  flood  free  year. 

d.  A  suaaary  of  the  damageable  value  of  crops  In  the  field  by 
aontbs  is  shown  In  Table  1-3. 

19.  Loss  of  lncoam.  When  flood  occurrences  prevent  a  farmer  from 
realising  the  full  "normal  lncoae"  to  be  expected  froa  specific  lands 
in  the  absence  of  flooding,  the  deficiency  is  considered  a  flood  loss, 
which  la  estlaeted  as  equal  to  noraal  groes  lncoae  minus  the  actual 
gross  lncoae.  Included  In  these  losses  are  those  iteas  considered  as 
fixed  annual  charges,  direct  production  lnveataent,  and  net  returns. 
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20.  Computation  of  >»irm  annual  crop  dsmagsa.  Tha  aaaaonal  crop 
damag*  method  of  computing  agricultural  flood  damagaa  mas  uaad  for 
all  crop  and  paature  loaaaa.  Flood  damagaa  to  cropa  vara  computed 
In  terms  of  average  annual  values  by  first  evaluating  flood  looses 
for  various  unregulated  frequency  floods  by  considering  the  variables 
having  an  affect  on  total  crop  damage.  Theae  variables  ere:  (1) 
distribution  of  crops  on  land  (Table  1-4);  (2)  damageable  vglue  of 
crops  In  field  by  months  (table  1-5);  (3)  percent  probability  of  a 
flood  occurring  in  a  particular  month  (Table  1-3);  (4)  acres  of  crop¬ 
land  Inundated,  Figures  1-2  through  1-6.  Stage  versus  average  annual 
crop  damage  curves  for  Beaches  1-5  era  shown  on  Figures  1-7  through 
1-11,  respectively.  Average  annual  flood  damages  to  crops  were  then 
computed  using  standard  damage  Integration  tables  In  which  average 
values  of  losses  sustained  due  to  floods  of  diminishing  magnitudes 
were  multiplied  by  appropriate  Incrmeental  probability  of  occurrence 
factors,  and  tha  products  accumulated.  A  nsmtry  of  these  values  by 
reach  Is  shown  in  Table  1-6. 

21.  Honaeaaonal  flood  dasuge .  Stage  versus  flood  damage  curves  for 
properties  not  susceptible  to  seasonal  variation  were  computed  for  each 
urban  and  rural  category.  Composite  urban  stage-damage  curves  ere 
shown  on  Figure  1-12  and  1-13,  respectively,  for  Wilkes boro- North 
Wllkesboro,  and  Klkln-Jonesvllle,  North  Carolina.  Bural  stag a- damage 
curves  for  all  reaches  are  shewn  on  Figures  1-14  through  1-19.  Average 
annual  flood  damages  to  theae  properties  were  computed  using  standard 
damage  Integration  tables  in  which  average  values  of  losses  sustained 
due  to  floods  of  diminishing  magnitudes  were  multiplied  by  appropriate 
Incremental  probability  of  occurrence  factors,  and  ths  products 
accumulated.  A  suamary  of  these  values  by  category  and  reach  is  shown 
In  Table  1-6.  A  sample  computation  Is  shown  In  Exhibit  1-2. 

22.  Future  f 1 771I  1img~r  Future  annual  damages  were  estlsmted 
assuming  conditions  based  on  expected  changes  in  flood  plain  develop- 
ment,  without  projects.  Estlnatee  of  future  urban  daamgas  are  based 
on  expected  future  land  use  as  dsternlnsd  from  future  land  use  plans 
for  Vllksboro,  North  Wllksboro,  Elkin,  and  Jonesvllls;  Interviews 
with  knowledgeable  people;  projected  future  populations;  and  other 
factors  which  would  Influence  lend  use.  Adequate  land,  excluding 
that  for  which  land  enhancement  benefits  were  claimed  In  paragraph 
28,b(2),  la  available  to  support  future  development  either  by  more 
extensive  uae  of  the  flood  plain  as  predicted  In  the  future  land  use 
plans  cited  above  or  further  lateral  expansion  In  tha  flood  plain. 
Future  estimates  of  crop  and  noncrop  damagae  ara  based  on  yields  of 
crops  which  are  expected  to  approach  thoaa  presently  attainable  at 
agricultural  research  stations  under  the  auspices  of  ths  U.  8. 
Department  of  Agriculture  and  North  Carolina  State  University.  Non* 
agricultural  rural  damages  are  based  on  estimates  of  facilities 
required  by  the  projected  Increased  population.  Growth  of  future 
annual  damages  was  assumed  to  Increase  uniformly  for  the  first 

50  years  of  the  100-year  projact  evaluation  parlod  and  rameln  constant 
thereafter  for  the  leet  half  of  the  evaluation  period.  Estimated 
future  stage-damage  curves  for  sach  rsach  and  damage  category  era 
shown  on  ths  appropriate  figures,  previously  dlacuaeod.  A  summary  of 
astimatsd  future  flood  damages  Is  shown  in  Tsbls  1-6. 
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Reach  1  -  WUkeaboro,  M.  C 


Indicated  Value  Without  Reddle*  and  with  W.  Kerr  leott  Lakaat 


Nap  Mo.  1  15  acre*  9  $4,000/aera 

Nap  Mo.  2  «0  acre*  9  $5,000/*«r* 

Ifap  Mo.  3  30  eeraa  9  #4,000/e*re 

Hep  Mo.  4  10  acre*  9  $4,000/**r* 

Nap  Mo.  5  10  acre*  9  54,000/acre 

Map  Mo.  4  _J  acre*  9  >3, 500/acre 

170  acre*  total  load 


•  60,000 
400,000 
190,000 
40,000 
40,000 


17.500 
I  477,500 


Indicated  Value  With  Reddle*  cad  V.  Barr  Oaatt  Ukea: 


Nap  No.  1  15  acre*  9  17, 000 /acre 
Nap  Mo.  2  00  acre*  9  $10, 000/acre 
Nap  Mo.  3  90  acre*  9  $7, 000/acre 
Nap  Mo.  4  10  acre*  9  $7 ,000/ acre 
Nap  Mo.  5  10  acre*  9  $7 ,000/a*** 
Nap  Mo.  4  Jl  acre*  9  tt.NO/wti 

170  acre*  total  Load 


•  105.000 
100.000 
210,000 
70,000 


Ocaoeryt 

Mich  Latte* 
Wit  boot  Lake* 


•1,107,900 

471.100 


patent ial  Load  lahaoaeoent  Oat*  •  Nl 

} 

1 


Ml  «p- 

JU1  i 

feUM 

Tlaadibl* 

nt/HB 

UUfil 

4tX8t 

Coat/Aara 

1 

i/73 

C 

In 

524/630 

8  19,000 

0.172 

810,465 

2 

4/73 

c 

In 

326/162 

35,000 

2.3 

15,217 

3 

4/73 

• 

Ha 

524/M 

517,500 

350.66 

1,476 

4 

12/72 

X 

Ho 

521/1000 

42,000 

9.63 

4,352 

) 

11/72 

1/8 

Low  fort 

321/031 

200,000 

80.6 

2,481 

6 

11/72 

1 

Fart 

321/1072 

41,500 

6.0 

6,917 

7 

6/72 

X 

Ho 

521/647 

lO.OOOttUM.O 

3,335 

7 

6/71 

X 

Ho 

520/7X0 

15,000 

6.0 

2,500 

8 

5/72 

e 

Ho 

3X3/1760 

40,000 

0.99 

40,404 

9 

5/72 

c/x 

Ho 

3X8/622 

225,000 

43.09 

5,222 

10 

5/72 

l 

too 

517/315 

150,000 

37.8 

3,968 

11 

12/71 

c 

Ho 

5X8/576 

7,000 

0.729 

9.602 

12 

11/71 

c 

Ho 

3X5/822 

00,090 

5.68 

14,085 

13 

4/13/71 

c 

Ho 

SIS/364 

34,000 

1.68 

20.238 

13 

6/23/71 

c 

Ho 

313/84 

36.000 

1.68 

21.429 

14 

5/71 

1 

too 

513/0043 

6.000 

3.1 

1,176 

13 

1971 

c 

Ho 

513/1247 

13,000 

1.666 

3,993 

16 

3/15/71 

c 

Ho 

312/2730 

30,000 

3.68 

7,732 

16 

3/24/71 

c 

HO 

313/333 

12,500 

1.31 

9.542 

17 

1/71 

1 

Fart 

513/304 

6,000 

5.0 

1,200 

16 

4/70 

c 

too 

512/2274 

50,000 

73.0 

2,055 

19 

1970 

c 

Bo 

312/2233 

10,000 

1.185 

8,439 

20 

1969 

c 

Ho 

307/144 

11,500 

6.869 

2,693 

21 

9/69 

1 

Fart 

493/331 

9,000 

9.67 

931 

22 

8/68 

c 

Ho 

491/48 

22,000 

1.04 

21,154 

23 

6/67 

X 

Ho 

480/145 

5,500 

0.64 

6,548 

24 

6/69 

c 

Ho 

472/539 

301/18 

24,000 

1.03 

23,330 

Reach  2  -  Elkin  -  Jonesvlllc,  N.  C, 


L.^nd  Description: 

The  subject  land  constats  of  114  acres  separated  Into  tracts  of  two  acres 
or  more.  The  total  acreage  would  Include  many  small  tracts  located  on 
the  fringe  or  In  developed  areas  and  soned  for  residential,  commercial, 
and  industrial  use.  Host  tracts  would  require  partial  filling  to  make 
them  useable. 

V«lu«t Ion: 


The  estimated  value  of  the  total  takes  Into  consideration  the  slse  of  the 
tracts.  The  potential  lend  enhancement  In  this  area  Is  estimated  at 
approximately  751.  The  market  Is  not  strong  and  there  doesn't  seem  to 
be  a  big  demand  for  tend  along  the  river  front.  This  Is  probably  caused 
by  the  availability  of  suitable  substitute  sites  away  from  the  river. 

Dnly  r.  feu  comparable  land  sales  could  be  located  for  this  valuation. 


Indicated  Value  >-tthout  Reddles  and  with  W.  Karr  Scott  Lakes: 


Residential  (Jonesvlllc)  10.7  acres  ?  $3, 500/acre  5  37,450 
Commercial  (Elkins)  18.1  acres  $  56, 000/acre  105,600 
Commercial  (Jonesvlllc)  35.1  acres  J  $G,000/acre  210,600 
Industrial  (Elkins)  30.1  actea  #  51,000/acrt  50.100 

114.0  teres  Total  Land  3  406,750 


Indicated  Value  With  Reddles  and  W.  Karr  Scott  Lakes: 


Residential  (Jonesvlllc) 
Conmerclal  (clklns) 
Commercial  (Jonesvlllc) 
Industrial  (Elkina) 


10.7  acres 

18.1  acres 

35.1  acres 
JVU  seres 
114.0  acres 


)  56,500/acre 
*  310,000/acre 
i  319,000/acre 
I  52,000/acre 
Total  Land 


Summary: 

With  Lakes  3  701,750 

Without  Lakes  ■  ^.730 

3  293,000 


Potential  Lend  Enhancement  Rate  ■  751 


Recapitulation: 

Reach  l  -  Appreciation  90% 
Reach  2  -  Appreciation  73% 


5  69,550 
181,000 
351,000 

-myE&q 

5  701,750 


14  June  1973 


ppralaar 


The  itUcM  study  NtlMCsi  ths  lac  ham  la  Baal  Batata  unless  setri- 
butabla  to  tba  Baddlaa  llm  Pro  Joe  t.  Hm  iaeraaaa  raaulta  fra*  r— aval 
aad/or  reduction  la  tba  flooding  haaatd  aloof  tba  Yadkin  Blear  la  tba 
aboes  captioned  raaosinlttas. 

Tha  forest  of  tba  study  is  to  eetinata  tba  difference  la  load  values 
both  "Before"  and  "AY tar"  coaattuctloo  of  tha  baddlas  Hoar  Dm  by 
reference  to  local  uarfcat  transaction*  Involving  real  aetata  subject  to 
both  flooding  and  non- flooding.  Tha  aarbat  was  investigated  daring  tha 
first  week  of  Jam  1973  and  dm  report  is  dated  14  Jena  1973.  lbs  eoat 
recent  transaction  found  an*  April  1973  and  tba  affective  date  could 
be  construed  to  be  any  data  reasonably  clean  to  that  nanth. 

I  bees  rs visaed  tba  report  In  tba  office  and  an  generally  fan! liar  with 
tha  property  considered  although  1  been  net  node  a  specific  inspection. 
The  report  reflects  an  adequate  research  of  tba  aarbat  in  tba  turn  loca¬ 
tions  end  the  value  conclusions  are  suppsrtsd  by  the  Information  shaen. 
The  report  is  spproesd  for  planning  purposes  in  tbs  total  suownt  of 
$903,000  aa  follows: 


rot  xa 

It  Jane 


>.  Wllkseboto/Vllkeeboro  Ares  $410,000 
Klklns/Joneseille  Arse  $295,000 


TOTAL 

DXfTBXCT  ntClHCZK: 

1973 


l-l 


taaple  Can putatleno  «f 
A virift  Annuel  fM»d  IMHI 


1.  benefits  itirlh«tibU  to  Neddfee  Itwr  Laba  Mn  ooupatsd  by 
subtracting  tha  <wn>t  raoalelng  regulated  by  W,  Karr  Itstt  Project 
from  tha  <imi  raoelnlng  ragolocod  by  If,  Karr  S«att  frejoet  and 
heddtee  Alvar  taka.  Average  avail  dosages  ta  ca— artlal  Iwahy 
aaat  for  Aaack  No.  I  regulated  by  V.  Karr  Soett  mm  cbaaaa  aa  a 
•avpla  a— aatattaa.  Discharges  w  to (acted  frequency  eberm  were 
dotarulned  fren  tha  dltcharfa  *  frequency  ralptlaaahlp  (figure  t) 
and  con war tad  to  ataaa  using  4m  staya  •  dfeaborge  carva  (flgeru  1). 
tha  dosage  for  a  sa  lac  tad  frequency  atari  was  abtadaai  ffqo  tha 
staga  -  daaaga  carva  (figure  J) .  flgara  A  waa  used  ta  tamer taa 
tha  daaaga  far  sa lac tad  floods  ag  to  tha  Ml  year  frequency  flood. 
Average  dmagaa  between  success  tva  aa  (acted  f re  go— slot  wore  than 
Multiplied  by  tha  Incranantat  probability  batwaan  thaaa  frequencies 
to  obtain  that  part  of  tha  aworaga  annual  danago  contributed  by 
storm  foiling  within  than.  Average  annual  Incronsatal  danagoa  wara 
totaled  to  obtain  Me  overage  annual  daaaga.  S  toiler  eeopetotlene 
wara  oads  for  all  catagortas  of  flood  dubaget.  The  ratal ts  ora 
shewn  In  Tables  1-4,  1-7  and  1-4.  ilauhorga  -  frequency  and  etage  - 
discharge  corves  for  oil  ftvo  aoonaalc  reechos  are  given  In  geetgn 
Wcwormdan  No.  X,  Hydrology  and  Hydraulic  Ana  lye  Is.  itogo  -  daosgs 
curves  ora  given  In  Appendix  I,  figures  1-7  through  Mf. 
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U  S  ARMY  ENGINEER  DISTRICT.  CHARLESTON 
CORPS  Of  ENGINEERS 
CutMlrM,  «0uTm  CAA01IRA 


RED0IES  RIVER  LAKE  PROJECT 
tadaih  tivt*  RAtm  mtoiti  a  i 

DISCHARGE  FREOUENCY  CURVES 
YADKIN  RIVER  AT  WILKEStOftO 
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Exhibit  1-2 
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legend 

Discharge  measurement 
or  HWM 

—  Adopted  Curve 

- Other  Hating  Curves* 

942  35  oagn  Datum 


»  T  hese  curves  cover  various 
portions  of  Psriod  of  Record 


1 1  SC  MARGE  IN  THOUSAND  CFS 


u.s.  ARMY  ENGINEER  district,  charleston 

CORPS  OF  CNOMEERS 

CHARLESTON,  SOUTH  CAROLINA _ 

~  REDOIES  RIVER  LAKE  PROJECT 

vs  OK  IN  RIVER  SASIN  REOWES  RIVER  ,N  C. 

RATING  CURVE 

YADKIN  RIVER  AT  WIIKESBORO 

SCALE 'As  Skeen  flLC  NO  10030  rM  - 

DATE  31  MOV  T*  N«T  OF  SHEETS  PLATE  NO  4 -A 


Kx  lilblt  1-.’,  E  iRuri’  l 


I.DM-  PHASE  1 

REDO 1ES  R.VER  LAKE  PROJECT 
YADK  . *•  RIVER  BASIS,  R.C. 
i  VWERCiAl.  ICSSCS 
Si  ACC  DAMAGE  CURVE 
REACH  I  WILKES BORO  CAGE 

29  APRIL  74 


Exhibit  12.  .  \ 


Exhibit  1-2,  Figure  k 
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f*(HDfN(f  IRIQUENCY  PER  HUNDRED  YEARS 
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U  (  t-> o fl  on  monthly  fouling 

<or  is??  to  19??  period 

'?!  Mmonum  relente  36  ds 

'3)  Ante'  tupply  demand  -  Constant 
*>0  5  c  f » 


GDM  -  PHASE  I 
REDOlfS  RIVER  LAKE  PROJECT 

iAokin  river  basin,  n  c 

it  AututT  itr) 


(4)  Ret  reotion  Seaton  I  May  through 
50  Sept 


RECREATION  SEASON 
DRAWDOWN  FREQUENCY 


NOTE 

(1)  Curve  based  on  monthly  routing 

for  1922  to  1972  period 

(2)  Minimum  release  -  36cfs 

Elevotion  -  Duration  Curve 
For  Recreation  Season 
CONSERVATION  POOL  ONLY 


(3)  Woter  supply  demand  -  Constant 
30  5  cfs 


<4)  Recreation  Season  -  I  May  through 
30  Sept 


FIGURE  0-2 
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project*  la  tk*  I 
for  kotk  Xaltlal 


JtSi'Jjpsi 


1 


«nfc.  an  i—  «m  ta  w»i—n  ty  «  too  icii  laht  pmiMm 

tte  2Sti«r^wdi  mmeimum  Si«|iwSA^1i  tad  iwpyli.  Ai  V.  S. 
flak  «l  Wildlife  Ante*  la  tWilyttt  22,  Iff  wprt  laPtaataf  that 
tha  lactaaaa  la  habitat  ana  mU  taaait  la  a  aat  ftthfap  lattaaaa  f raa 
700  aaa  laja  to  apfrtalaatalj  11.110  aaa  Ujt  aaaaatly.  la  update 
of  flthory  waloee  aoooclatod  with  haPflaa  Uvu  Uha  frojoct  (Bahlhit  ))» 
tha  Service  predicted  tha  total  avarapa  aaaual  aaplair  Peya  over  tha  100- 
poor  project  Ufa  to  ha  0,100.  tha  Oarpc'  aatlaata  at  amrapa  aaaaal  aaa- 
Papa  of  boat  flahlap  based  aa  imapa  casual  attaaPaeee  aaP  tha  ala  of 
activities  praaaatod  horola  (yanpnfb  27  aad  32)  is  12,000. 

b.  WUOUfa.  Tha  lak a  «1U  aloe  eaaaa  a  eowplete  loot  of  aaSaclat 
fare  aaP  foroot  paaa  habitat  la  tha  coaaanratloa  peal  aa i  a  partial  looa 
of  atatlar  habitat  la  tha  parloPically  laaaPatoi  float  pool.  Thia  «U1 
raPaeo  tha  haatlap  oppcrtaalty  la  tha  affaetat  treat.  To  attipata  thia 
loos  of  wilPlifo  habitat,  it  U  ptapaaal  to  parrhaaa  279  aeraa  of  loot 
adjacaat  to  tha  Statr  eperattP  Thacaaa  Chatbaa  Wildlife  Mmapmast  Ataa, 
aaP  to  ton  thia  laaP  swat,  by  laaoo,  to  tho  Marth  CctwUae  OUPlifo  «o- 
ooorcoa  roaaltalaa  to  tauliip.  aparati,  aat  aaiataia*  Tha  aapataitloa 
of  thia  laaP  aaa  wpmtit  hy  tha  «.•»  Vlah  aaP  Wildlife  Service  Otehlblt 
2) .  Tha  purchaae  of  thia  laaP  Mil  rapafta  Caapraaalaaal  approval. 

e.  Toraat  aaaapaeaat.  Tha  mnflaai  ataaa  la  thia  |wp>»»«  ptoiaet 
have  haaa  aeverely  cat  am,  aat  tha  tiaaap  ptoath  tlahar  la  vary  alow 
gtoviap.  i  coaprahaaalaa  threat  Naapaatt  Vlaa  aill  ha  ptaparaP  aa 
aarly  aa  pooalbla  of tor  tho  ptajatt  haaaaaa  aporoflaaol  la  orPor  to  pto- 
toct,  ptooorro,  aaP  laprew  tha  ewlttlap  ataaP  aaP  to  Pamlap  mm  focaat 
cover  repaired  by  tho  projoct.  Thia  faraat  sever  will  pcaaaroa,  tapieva, 
oad  aaiataia  wildlife  habitat,  attain  oalaaa,  aaP  aeatrol  aail  oraoioa. 
tha  faraat  ihupaat  flaa  wUl  fallow  tha  nptwmw  aat  forth  la 
n  1130-2-400,  and  wiU  prowida  aa  aatwmt  that  wlU  aabaaoa  tha  pro¬ 
posed  taeraatioa  plan  of  Paaalapaaat* 


P.  Lobe  surface  aoaiap.  Pa  part  of  tha  im  flaa,  *  Uha  Mm 
Taalap  Plaa  will  ha  PaaaSapaP  aa  atohf  w  ymMa  attar  Ha  paa^aat  ha- 
eaaaa  aparatiaaal  to  paaaaat  evecwaeePSag  aad  ip  haaaaa  Oha  aafaty  of 


\ 


dovolapna at  cost.  Dm  uh  of  undoeolopad  future  oltoo  soy  bo  Hal  tod  ot 
tines  by  tbo  managing  agency  doa  bwwm  &o  presenting  •  booltb  ot  sani¬ 
tation  problea. 

44.  8 lane.  Markers.  sod  Boom.  Project ,  intermediate,  approach,  highway 

directional,  and  inter-area  SoeoUoooooo  ottos  will  bo  ploedd  at  «ypw* 
prist*  locations  la  tbo  project  area.  Shoreline  mileage  aatfcan  tUl  bo 
placed  at  proolnent  referenced  points  around  tbo  lake.  Tboos  aerkoxs  will 
be  so  located  as  to  be  visible  to  the  boaters  and  mill  bo  oriented  tram  the 
centerline  of  dan  clockwise  around  tbs  shoreline  of  tbs  lobs,  tbo 
location  and  design  of  tbs  sals  project  sites  and  ares  entrants  signs 
will  ba  coordinated  with  the  sens gleg  agency.  Aide  to  navigation 
will  be  pieced  along  the  naln  strain  and  up  all  najor  tributaries. 

The  navigation  buoys  will  ba  coordinated  with  the  0.8.  Cooat  Guard 
for  design  and  placaaont,  but  will  ba  a  project  coat. 


HAXAflMSHT  AMD  COST-OtttXK  (V8D1SAL) 

45.  Corse  iaaoonaibilitv.  Za  accordance  with  Public  Law  89-72  and 
the  attached  draft  recreation  agreenant,  the  federal  Clove  meant  as- 
suewe  the  following  reaponslbllltlaa i 

a.  Hill  operate  and  naiatain  tboea  lands,  structures,  and  fa¬ 
cilities  such  as  dene,  dikes,  spillways,  and  outlet  works  required 
for  control  and  regulation  of  the  water  stored  la  tbo  lake.  Tbo 
access  road  to  tbo  dee,  and  any  project  visiter  facilities  constructed 
In  conjunction  with  these  works,  or  land  designated  la  Cable  11-12  and 
shown  on  Plate  3  will  be  acceapllahed  by  the  Corps.  Petrie  renewal 
will  ba  accomplished  for  e  period  of  two  yeers  after  Initial  lapouad- 
nent  of  water  to  elevation  1974.2  nal. 

b.  In  addition  to  project  land,  the  Oovatanaat  will  acquire 
separable  land  specifically  to  anhnare  tbo  roc motion  potential  of 
tbo  project. 

c.  The  Gevamaaat  la  coopsrotlon  with  the  State  of  Perth  Corollas 
will  prepare  o  nuteally  acceptable  Plan  of  Becreatloo  Pavel  opaont  and 
Management  for  tbo  project. 

d.  The  flnvrwnent  egress  to  provide  SO  percent  of  tbo  oipertbli 
first  Mot  of  oil  recreation  development. 

o.  Tbo  Oevomonot  will  nobs  evnlloblo  by  loose,  to  tbo  ftota  of 
Perth  Carolina  for  araepoaaat  and  edoinletrotloo,  the  see  cod  oesoparap 
of  tbo  splinted  otooo  sod  Iscllltioo.  Those  loads  god  fee&liglaa  ora 
tabulated  la  Tobias  Xl-ii  aod  U-U  sod  m  tips  S  of  thia  tape** 
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UNITES  STATES  OF  ANRR1CA 


AfiMBMHf  N»  COtT-SMARINI  Of 

rkriatkmal  mmomm  (f.l. 

St-72,  u  tl.S.C.  4491-12) 


STATE  OF  NORTH  CAROLINA 


THIS  CONTRACT  Wttnl  UNO  till  4f  of  ■ 

1R_  by  Md  betaeoa  the  UNIT®  STAIRS  0*  WTOlswiyWnaBi 
eh*  "Gowijut1*) ,  wfWNNii  by  tte  CnhnUh  OftUor  wwtl>i 
this  contract,  sad  tte  Stata  of  North  Caseliaa  aattef  te  *<  t>tew» 
tho  NORTH  CAROLINA  DCFAJETNUfT  OS  NATURAL  AMR  BCONMIC  RESOURCES 
(hotalaaftor  cal  lad  tte 

WITNESSETH  THAT: 


WHEREAS,  tte  coast xactioa  at  tea  Raddlat  RWet  Late  oa  Raddlao 
River,  North  Carolina,  (hereinafter  eallad  tte  ’Tmjectf'),  tea  teas 
authorisod  la  tte  Flood  Control  Act  at  1R46  (telle  law  S26,  7tth 
CoagrMS,  2nd  Session)  la  aoaorlaasa  with  elans  smtalaad  la  tea  ray  ait 
of  tte  Chief  of  Raalasan  dated  IS  Jwaa  IMS,  with  sate  aedlfleatisas 
tho  roof  as  la  tte  dlaefetisa  at  tte  teriatawr  at  ter  and  tea  Chief  at 
Eafiaeors  any  ha  advisable;  and 
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EXMISIT  A 

1ST  1  MATO  SKTAUftU  RSCKAT10H  COSTS 

m*  M  Toblo  II-1A  Of  Appoadi*  II,  Socrootlon  Boooorcoo. 
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EXHIBIT  B 


Schadul*  of  Annual  Principal  and  Interest  Payment*  for  Initial 
Beer eat ion  Development  Baaed  on  the  State  of  North  Carolina’s 
Share  of  Separable  First  Cost  Presently  Estimated  at  $2,133,000  - 
Reddies  River  Lake,  North  Carolina 


Payment  Interest  Total  Balance 

Number _ 4,3712 _ Principal  _ Payment _ Due 


1 

$93,233.43 

2 

92,689.43 

3 

92,121.66 

4 

91,529.07 

5 

90,910.58 

6 

90,265.05 

7 

89,591.30 

8 

88,888.11 

9 

88,154.18 

10 

87,388.17 

11 

86,588.68 

12 

85,754.24 

13 

84,883.33 

14 

83,974.35 

15 

83,025.64 

16 

82,035.46 

17 

81,002.00 

18 

79,923.37 

19 

78,797.59 

20 

77,622.61 

21 

76,396.26 

22 

75,116.31 

23 

73,780.42 

24 

72,386.13 

25 

70,930.90 

26 

69,412.06 

27 

67,826.83 

26 

66,172.31 

29 

64,445.48 

30 

62,643.16 

31 

60,762.06 

32 

56,798.74 

33 

56,749.61 

34 

54,610.90 

35 

52,378.72 

36 

50,046.96 

37 

47,617.37 

36 

45,079.50 

39 

42,490.69 

40 

39,666.11 

41 

36,760.69 

42 

33,769.14 

43 

30,625.96 

$12,445.37  $105, 

12.989.57 
13,557.34 

14.149.93 
14,768.42 
15,413.95 
16,078.70 
16,790.89 

17.524.82 

18.290.83 
19,090.32 
19,924.76 
20,795.67 
21,704.65 
22,653.36 
23,643.54 
24,677.00 
25,755.63 
26,881.41 
28,056.39 
29,282.74 

30.562.69 

31.898.58 

33.292.87 
34,748.10 

36.266.94 
37,852.17 

39.506.69 
41,233.52 
43,035.84 

44.916.94 
46,880.26 
48,929.39 
51,068.10 
53,300.28 
55,830.04 
58,081.63 

80.589.50 

83.248.51 
88,012.89 
88,898.31 

71.909.88 

75,053.04  1105,6 


$2,133,000.00 
9.00  2,120,554.43 

2,107,564.86 
2,094,007.52 
2,079,857.59 
2,065,089.17 
2,049,675.22 
2,033,587.52 
2,016,796.63 

1.999.271.81 
1,980,980.98 
1,961,890.66 

1.941.965.90 
1,921,170.23 

1,899,465.58 
1,876,812.22 

1.853.168.68 

1.828.491.68 
1,802,736.05 
1,775,854.64 
1,747,798.25 

1.718.515.51 

1.687.952.82 
1,656,054.24 
1,622,761.37 
1,588,013.27 
1,551,746.33 

1.513.894.16 
1,474,387.47 
1,433,153.95 
1,390,118.11 

1.345.201.17 

1.296.320.91 

1.249.391.52 
1,196,323.42 
1,145,023.14 
1,069,393.10 
1,031,331.47 

970,731.97 
907,463.66 
•41,470.77 
772,572.46 
700,662.60 
.00  625,609.56 


1 


f 


V- 


{ 


EXHIBIT  t  (coot.) 


Schedule  of  Annual  Principal  ud  latirut  Toy— if  for  Initial 
Recreation  Development  Baaed  on  eta  State  of  North  Carolina's 
Stars  of  Separable  First  Coat  Praaaatly  Estimated  at  $2,133,000  - 
Roddies  River  Lata,  North  Carolina 


Payment 

Number 

Interest 

4.3712 

Total 

_ ray— t _ 

Baoaaee 

Baa 

44 

$27,345.39 

$78,333.61 

$105,6 

79.00 

$  547,275.95 

45 

23,921.43 

81,757.57 

465,518.38 

46 

20,347.81 

85,331.19 

380,187.19 

47 

16,617.98 

89,061.02 

291,126.17 

48 

12,725.12 

.  92,953.88 

198,172.29 

49 

8,662.11 

97,016.89 

101,155.40 

50 

4,421.50 

101,155.40 

$105,5! 

76.90 

00.00 

EXHIBIT  1  (coot.) 


Schedule  of  tewil  Fiywf 

For  Initial  Eecreatloa  Develop— at 

Boddloo  Elver  Lake,  Barth  Carolina 


fflBcip<tl  I5S5  S— S3  Total 

Pay— ot  and  Intaraat  Operation  Major  hnonal 

—hog  oa  »2.i33,(wo _ kMteamat _ buusmu& _ r*sm* 


1  $105,679.00  $60,000 


0  $165,679.00 


69 

50 


$105,679.00 

$105,576.90 


$6o;ooo 

$60,000 


0  $165,679.00 

0  $165,576.90 
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ENV  3NMENTAL  PROTECTION  AC  4CY 

REGION  IV 

1421  PMChlrM  St  .  N.E..  AtUnu  G«Of».  30309 

M  a  reh  12.  1  '*7  1 


Mr.  .lack  Lcsrmann 
Ch’of,  Kn(iinprrut((  Division 
Charleston  District 
U,  S.  Army  Corps  of  Engineers 
P.  O.  Box  if) 

Charleston,  South  Carolina  2 ‘4402 
Dear  Mr.  Lesemann: 

This  off  e  has  completed  a  water  quality  study  of  the  Upper 
Yadkin  River  Basin.  The  report  was  prepared  upon  request  ot  your 
<1 1 strict  office  dated  August  4,  l  47?,  to  provide  an  update  of  the 
water  quality  needs  in  this  basin. 

The  report  concentrates  in  two  areas  of  potential  water 
quality  degradation:  (1)  the  influence  of  the  City  of  Winston-Salem 
wastes  to  the  water  quality  of  the  Yadkin  River  and,  (2)  the  nutrient 
enrichment  of  the  High  Rock  Lake  due  to  the  phosphorus  and  nitrogen 
discharges  from  the  W'aste  sources  in  the  basin. 

It  is  our  conclusion  that  due  to  the  availability  of  waste 
treatment  techniques  at  the  source,  there  is  no  need  for  reservoir 
storage  for  downstream  water  quality  control  in  the  Upper  Yadkin 
River  Basin. 
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UPPER  YADKIN  RIVER  BASIN 
NORTH  CAROLINA 
WATER  QUALITY  STUDY 


February  22,  1973 
Environmental  Protection  Agency 
Region  IV 
Atlanta,  Georgia 


ABSTRACT 


A  water  quality  study  of  the  Upner  Yadkin  River  Basin  to 
determine  the  need  for  flow  augmentation  was  performed. 

The  wastes  from  the  City  of  Winston-Salem  were  found  to 
have  the  largest  effect  on  the  Yadkin  River.  It  was  also 
found  that  the  nutrient  loads  entering  the  High  Rock  Lake 
in  the  Yadkin  River  will  tend  to  accelerate  the  rate  of 
eutrophication  in  the  lake.  It  is  concluded  that  due  to 
the  availability  if  waste  treatment  techniques  at  the  source, 
there  is  no  need  for  reservoir  storage  for  downstream  water 
quality  control  in  the  Upper  Yadkin  River  Basin. 
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WATER  QUALITY  STUDY 
REDDIES  RESERVOIR  PROJECT 
YADKIN  -  PEE  DEE  RIVER  BASIN 
FEBRUARY  1973 


I .  INTRODUCTION 

A .  Purpose 

This  report  has  been  prepared  upon  request  by  the 
U.  S.  Army  Corps  of  Engineers,  Charleston  District, 
dated  August  4,  1972,  to  provide  an  update  of  the 
water  quality  needs  in  the  Upper  Yadkin  River  Basin. 

It  is  based  upon  information  readily  available;  no 
field  studies  were  performed. 

B .  Scope 

The  Upper  Yadkin  River  Basin  is  situated  in  the 
Northwest  section  of  North  Carolina.  There  are 
over  50  individual  point  waste  sources  in  this 
basin,  both  industrial  and  domestic.  The  major 
waste  sources  are  located  in  and  around  the  City 
of  Winston-Salem.  The  scope  of  this  study  is  con¬ 
fined  to:  (1)  The  effects  of  biodegradable  wastes 
discharged  to  the  Yadkin  River  and  its  tributaries 
in  the  vicinity  of  Winston-Salem,  and  (2)  The  con¬ 
tribution  by  all  known  waste  sources  in  the  basin 
to  the  nutrient  enrichment  of  the  High  Rock  Reservoir. 
These  constitute  the  most  critical  water  quality 
management  problems  in  the  basin,  and  those  which 
would  be  moat  directly  affected  ae  a  result  of  flow 
regulation  from  the  proposed  Reddies  Reservoir. 

C.  Oh^sotive 

This  study  is  concerned  with  whether  flow  augementation 
et  the  proposed  reservoir  in  the  Reddies  River  or  any 
other  tributary  in  the  basin  should  be  provided  as 
an  element  of  the  overall  water  quality  management 
in  the  basin. 

D.  Acknowledgements 

The  cooperation  and  assistance  of  the  following 
city<  state  and  federal  agenoles  added  signifioantly 
to  this  study. 

U.  t.  Army  Corps  of  Ingineers 
Charleston  District 
Charleston i  fouth  Carolina 
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U.  S.  Department  of  Interior 
Geological  Survey 
Raleigh,  North  Carolina 

Department  of  Natural  and  Economic  Resources 
State  of  North  Carolina 
Raleigh,  North  Carolina 

City  of  Winston-Salem 
Water  and  Sewage  Division 
Winston-Salem,  North  Carolina 

DESCRIPTION  OF  STUDY  AREA 

A.  Location  and  Boundaries 


The  study  area  includes  the  part  of  the  drainage 
basin  of  the  Upper  Yadkin  River  from  W.  Kerr  Scott 
Reservoir  to  High  Rock  Lake.  The  total  drainage 
area  is  approximately  2,400  square  miles  which  in¬ 
cludes  the  regions  drained  by  the  Yadkin  River  and 
its  principal  tributaries;  ReddieB,  Roaring,  Ararat, 
arid  South  Yadkin  Rivers.  There  are  two  major  im¬ 
poundments  within  this  basin;  namely,  the  W.  Kerr 
Scott  Reservoir,  and  High  Rock  Reservoir. 

The  basin  primarily  encompasses  the  following 
North  Carolina  counties:  Wilkes,  Surry,  Yadkin, 
Forsyth,  Iredell,  Davie,  Davidson,  and  Rowan. 

The  principal  community  in  the  study  area  is 
the  City  of  Winston-Salem  with  an  estimated 
1970  population  of  112,000. 

PhyftlQqgiPhv  »nd  Hydrology 

The  Upper  Yadkin  River  Resin  headwaters  rise  in 
the  Hue  Ridge  mountains  and  flow  through  the 
Piedmont  Plateau.  Headwater  souroes  are  3,500 
to  4,000  feet  above  sea  level,  but  quickly  drop 
to  1,500  feet.  The  stream  bed  elevations  in  the 
region  between  Kerr  loott  and  High  Rook  Reservoir 
drops  from  950  to  510  feet  in  a  river  lencth  of 
200  miles  and  the  average  slope  within  this  reaoh 
is  1.1  feet/mile. 

The  minimum  10-year,  7-day  low  flow  in  the  Yadkin 
River  varies  from  200  ofs  at  Wilkesboro,  near  Kerr 
•cott  Reservoir,  to  110  ofs  at  Salisbury,  near  High 
Rock  Reservoir.  Xerr  foott  Reservoir  was  completed 
in  1962  and  is  looated  in  the  Yadkin  River  near  North 
wilkeaboro,  North  Carolina,  approximately  90  miles 
upstream  from  Winston-Salem.  Zts  project  purposes 


arc  flood  control  and  water  supply,  having  a 
33,000  AC-FTJconservation  pool  allocated  to 
Winston-Salem  and  Wilkes  County,  North  Carolina 
for  water  supply.  Kerr  Scott  Reservoir  is  de¬ 
signed  to  release  water  equal  to  the  inflow  coming 
into  the  reservoir.  This  reportedly  does  not 
significantly  affect  the  natural  low  flow  conditions 
in  the  Yadkin  Fiver.  The  average  retention  time 
in  the  reservoir  is  30  days. 

The  other  major  impoundment  in  the  study  area  is 
High  Rock  (fcservoir .  This  impoundment  was  con¬ 
structed  in  1927  and  is  located  in  the  Yadkin 
River  near  Salisbury,  North  Carolina,  approximately 
30  miles  downstream  from  Winston-Salem.  This 
reservoir  has  a  volume  of  235,000“*  AC-FT,  with 
an  a.erage  rentention  time  of  23  days.  Maximum 
retention  time  under  7-day  ,  10-year  flow  conditions 
would  be  125  days. 

There  is  also  the  proposed  Reddies  River  Reservoir 
in  the  t'pper  Yadkin  Basin  which  is  under  consideration 
by  the  Corps  of  Engineers.  The  reservoir  is  pro¬ 
posed  to  have  a  volume  of  60,500  AC-FT  of  which 
35,000  would  be  for  flood  control,  9,150  for  water 
supply,  12,000  for  water  quality  control  and  an 
inactive  pool  of  4,350.  The  reservoir  is  proposed 
to  provide  a  flow  of  20  cfs  for  water  quality  con¬ 
trol  during  a  recurrence  of  the  most  severe  drought 
of  record  which  would  have  an  average  frequency  of 
once  every  40  to  50  years. 5  The  water  quality  control 
storage  was  included  in  the  proposed  project  based 
upon  the  edviee  of  the  FWPCA  end  was  consistent  with 
agency  policy  at  that  time. 

WASH  SOURCES 

Tablea  1  and  2  summarise  major  point  waste  source*  in 
the  study  area#  both  domestic  and  industrial.  These 
data  were  obtained  from  the  State  of  North  Carolina 
aub-basin  interim  plans*  and  the  SPA  8TORBT7  system. 

The  parameters  used  in  this  report  to  evaluate  the 
effluent  quality  of  each  waste  source  in  the  study 
area  are  ultimate  carbonaceous  biochemical  and  nitro¬ 
genous  oxygen  demands  (CBOO  and  NBOD) ,  total  nitrogen 
(N)  and  total  Phosphorus  (P) . 

Detailed  analysis  regarding  dissolved  oxygen  resources 
was  limited  to  the  effects  of  the  City  of  Winston-Salem's 
waste  on  the  water  quality  of  the  Yadkin  River .  It  can 
readily  be  seen  from  Tables  1  and  2  that  Wlnston4alam's 
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wasto  contribution  amount*  to  mor*  than  50%  of  tha 
total  waste  load  of  tha  antira  basin  with  tha  othar 
loads  baing  dispersed  through  out  tha  basin.  Tha 
nutriants  basically  total  nitrogen  (N)  and  phosphorus 
(P) ,  are  all  considered  in  tha  study  as  contributing 
to  tha  anrichSMnt  of  tha  High  Bock  Reservoir. 

A.  Domestic  Wastes 


(1)  Waste  Quality 

The  assumption  used  to  evaluate  tha  domestic 
wastes  presented  in  Table  1  are:  (a)  actual 
population,  (b)  population  based  upon  100 
gallons .capita /day  whenever  actual  population 
is  not  available,  { c)  0.25  pounds  ultimate 
carbonaceous  BOD/capita/day,  (d)  0.20  pounds 
ultimate  nitrogenous  BOD/capita/day,  (e)  0.025 
P04/capita/day  (asP) ,  (f)  0.042  pounds  nitrogen/ 
capita/day  (asN) 8 . 

(2)  Estimated  Efficiency  of  Treatment  Levels 

For  purposes  of  this  report,  treatment  levels 
have  been  categorised  into  three  groups  which 
may  be  qualitatively  described  as  follows8: 

Marginal  Secondary  (Treatment  Level  1) 

Conventional  secondary  treatment  systems 
which  are  overloaded. 

High  Rata  Biological  (Treatment  Level  2) 

Conventional  secondary  treatment  ayatema  with 
proper  operation, 

ioooadsry  with  Mitxlfioation  (Treatment  Level  3) 

Biolofioal  treatment  for  removal  of  oarbona  and 
for  nitrification.  Table  3  presents  the  estimated 
removal  efficiencies  of  these  treatment  levels. 


The  data  for  tha  industrial  wests  effluents  presented 
in  Table  a  are  from  actual  industrial  reports  in  the 
study  area.  Althoufh  BODi  Instead  of  ultimate  onypon 
demand  (OBOO)  appears  in  these  repertai  a  1.1  factor 
times  BOOs  was  assumed  to  obtain  000.  The  nutrients, 
total  B  and  total  9,  are  the  actual  pounds  per  day 
discharged  into  tha  basin  as  they  are  reported  in  BP* 
permit  applications  by  these  industries*. 
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IV.  WATER  QUALITY  STANDARDS 


The  North  Carolina  State  Department  of  Water  and  Air 
Resources  has  promulgated  water  quality  standards  for 
.ill  waters  in  the  Yadkin  River  Basin6.  The  following 
table  indicates  the  classification  and  minimum  dis¬ 
solved  oxygen  criteria  which  applies.  There  are  no 
quantitative  standards,  as  yet,  for  discharge  of 
nutr icnts . 


1  vor 

1 .  Yadx  i  n 

2.  high  Mock 

Reservoir 

).  Muddy  Creek 

4.  ha  Km  Creek 

rj .  Salem  Creek 


TABLE  4 


Minimum 


Reach  Classif ication  P.O.  mg/1 

Main  stem  from  Kerr 
Scott  Reservoir  to 
the  Upper  portion 
of  the  High  Rock 


l,ak»>  . 

A- 1 1  and  R 

4.0 

-- 

A- 1 1 

4.0 

From  source  to 

Yadk in 

D 

3.0 

From  source  to 
Winston-Salem 

Dam 

A-I I 

4.0 

From  Winston-Salem 
Supply  Dam  to 

Muddy  Creak 

D 

3.0 

v.  WATER  QUALITY 

Water  quality  information  collected  by  the  State  of  North 
Caroline  end  the  U.  I.  Geological  Survey  Indicates  that 
within  the  study  area,  the  Yadkin  River  ie  generally  of 
good  mineral  quality.  However ,  dissolved  oxygen  con¬ 
centrations  do  vary  along  the  river  particularly  during 
the  low  flow  turner  months. 

Table  5  presents  a  dieeolved  oxygen  profile  of  the  Yadkin 
River  from  Kerr  Soott  Reservoir  to  High  Rook  Lake.*  This 
la  the  result  of  a  field  survey  conducted  during  June  30 
through  August  1970,  by  the  North  Caroline  Department  of 
Air  end  Water  Resources.  Dissolved  oxygen  concentrations 
in  ths  rivsr  deorsessd  from  lsvels  ringing  from  S.S  to  1.9 
mg/1  upstream  of  ths  Muddy  Creek  confluence  (RM  304)  to  sn 
average  of  2.4  mg/1  seven  miles  downstream  from  this  tri¬ 
butary.  Muddy  Creek  carries  ths  westslosd  for  ths  City  of 
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Winston-Salem  to  the  Yadkin  River.  Table  5  also 
indicates  that  water  quality  is  presently  seriously 
degraded  in  this  stream. 

VI .  CITY  OF  WINSTON-SALEM:  EFFECTS  ON  THE  YADKIN  RIVER  BASIN 

The  stops  taken  to  evaluate  the  effects  of  this  discharge 
are : 

(a)  Obtain  i  verified  water  quality  model  in  the  Yadkin 
River  to  simulate  actual  flow  conditions  in  the 
stream  during  the  1970  survey. 

(b)  Apply  the  mathematical  model  to  critical  flow 
conditions,  i.e.,  minimum  7-day,  10-year  (7Q10) 
low  flow  frequency. 

(c)  Investigate  present  plans  by  the  City  of  Winston- 
Salem  for  adequate  treatment  to  control  waste  at 
the  source. 

(d)  Apply  the  mathematical  model  under  critical  flow 
taking  into  account  the  city  plans. 

(c)  Investigate  possible  needs  for  flow  augmentation. 

A .  Verification  of  the  Water  Quality  Model 

The  mathematical  model  used  for  this  study  is  the 
DOS AG- llO  developed  by  the  Federal  Water  Pollution 
Control  Agency,  now  EPA,  and  modified  by  the  Texas 
Water  Development  Board.  Figure  1  and  Table  6  re¬ 
present  a  graphical  interpretation  of  the  area  under 
investigation  for  use  aa  the  DOB AO  model. 

The  purpose  of  this  modal  la  to  mathematically  analyse 
the  oxygon  budget  in  a  stream.  Prom  this  analysis,  the 
assimilative  oapaolty  of  the  stream  oan  be  determined. 

The  model  uses  the  modified  Itreetar-Phelps  equation 
which  includes  the  nitrogenous  biochemical  oxygen  de¬ 
mand  in  addition  to  the  oerbonaoeous  demand,  as  a 
major  dissolved  oxygen  sink  within  the  stream  system. 

Photo  synthetic  activity  and  benthal  oxygen  demand 
are  not  considered  in  the  model. 

The  verification  of  the  model  consisted  of  using  the 
data  available  to  simulate  the  aetual  0.  0.  concentrations 
in  the  Yadkin  River  during  the  period  of  June  30  through 
August  S,  1970,  survey.  The  input  data  for  the  verification 
oonslated  oft 
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Hydrology:  The  stream  flows  used  in  this 

study  were  obtained  at  the  following  reference 
stations^-.  Flows  obtained  at  these  stations 
consisted  of  the  actual  stream  flows  during  the 
1970  survey. 

TABLE  7 

USGS 

Gaging 
Station  No. 

Location 

USCiS 

River  Mile 
( Yadk in) 

2-1159.76 

Yadkin  River  at 
Arcadia 

303 

2-1165.00 

Yadkin  River  at 
Yadkin  College 

295 

2-1210.00 

Yadkin  River  near 
Salisbury 

270 

2-1158.0 

Silascreek  near 
Clemmons 

- 

2-1158 . 1 

Muddy  Creek  near 
Clemmons 

- 

2-1158.5 

Salem  Creek  at 
Winston-Salem 

- 

2-1158.6 

Muddy  Creek  near 
Muddy  Creek 

- 

2-1139 

So.  Fork  Muddy 
near  Cleranona, 

N.  C. 

2-1190 

So.  Yadkin  River 

at  Coloomoo 

. 

(2)  Hydrauliot  Stream  velocitiee  and  aurface 
level  heights  are  bated  primarily  on  tha 
obaarvation  of  two  USQ8  atationa12« 

(a)  2-1165  "Yadkin  River  at  Yadkin  Collage" 

(b)  2-1120  "Yadkin  River  at  Wilkaaboro" 

Tha  latter  atation  la  oloaar  to  tha  mouth 
of  tha  Yadkin  Rivar  and  it  waa  uaad  to  almulate 
tha  hydraulic  oharacterlatioa  of  tha  Yadkin  River 
tributaries,  Figures  2  and  3  ahow  tha  relation- 
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ship  between  stream  flow  and  velocity  and 
stream  flow  and  height  used  for  the  model. 
Streambed  slopes  are  obtained  from  the  Yadkin 
River  cross  section  provided  by  the  U.  S.  Army 
Corps  of  Engineers  in  Charleston,  South  Carolina*. 

(  3 )  BOP  Decay  Rates 

BOO  data  is  limited  in  this  stretch  of  the 
river.  BOD5's  available  from  field  data^ 
indicate  a  carbonaceous  oxidation  rate  in 
the  Yadkin  River  of  2.2/day  (base  e,  at  20’C) 
from  7  to  16  miles  downstream  from  the  Muddy 
Creek  confluence  and  0.865/day  (base  e,  at  20°C) 
from  16  to  34  miles  downstream  from  the  same 
confluence.  The  2.2/day  rate  is  typical  of 
waste  discharges  which  are  relatively  high  in 
suspended  and  settleable  material.  This  high 
rate  reflects  the  settling  as  well  as  oxidation 
of  the  waste  material.  The  0.865/day  rate  is 
closer  to  the  "normal"  biochemical  oxidation 
decay  in  a  river.  Both  of  these  coefficients 
are  higher  than  normal  decay  rates  for  well 
treated  effluents  (0.1  to  0.6/day)*^  and  pro¬ 
bably  is  due  to  the  poor  treatment  taking  place 
at  the  City  of  Winston-Salem  plant  during  the 
time  these  data  were  collected.  A  more  normal 
decay  rate  should  be  exhibited  after  waste 
treatment  improvements  are  made  by  the  City 
of  Winston-Salem.  These  improvements  are 
scheduled  for  completion  during  1973. 

The  nitrogenous  BOD  decay  ooeffioient  is  assumed 
due  to  the  leak  of  field  data,  however,  e  value 
of  0.7/day  fits  the  actual  dissolved  oxygen  sink 
occur ing  in  the  Yadkin  River.  Mein  a  lower 
value  of  between  0.1  to  0.1/day1*  should  develop 
after  improved  waste  treatment  facilities  are 
completed  during  1173. 

«>  S&sli  friflt 

Intimates  of  an  average  waste  load  for  NBOD  and 
CBOD'iwere  made  for  the  City  of  Wlnston-Balam. 
Although  the  city  is  served  by  a  II  NOD  secondary 
treatment  trloklinc  filter  plant,  this  system 
is  over  leaded.  Plows  from  the  plant  were  re¬ 
ported  as  It  efs  (to. I  NOD)  during  July  1170*. 
Biochemical  oxygen  demands  measured  0.3  miles 
downstream  from  Islam  Creek  varied  from  300  to 
400  mg/1  during  the  time  of  the  June -August  1170 
survey1*.  This  load  is  equivalent  to  137,000 
•/day  of  ultimate  oxygen  demand  from  the  plant 
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of  fluent.  The  above  waste  load  is  a  realistic 
figure  considering  that  during  the  July-August 
1970  period,  the  average  discharge  from  the  plant 
was  J2  cfs  and  the  Salem  Creek  flow  averaged  only 
IS  cfs  upstream  from  the  plant. 

Three  other  waste  sources  are  also  included  in 
the  math  model.  However,  the  influence  of  these 
sources  in  the  water  quality  of  the  Yadkin  River 
are  negligible  in  comparison  with  Winston-Salem’s. 

All  three  of  these  sources  discharge  into  the  So. 
Yadkin  River.  These  are  the  waste  treatment  plants 
at  Coleemee,  Mocksville,  and  Statesville. 

A  summary  of  the  main  parameters  used  for  the  water 
quality  model  are  summarized  in  Table  8  and  the 
analytical  results  of  the  mathematical  model  are 
compared  in  Figure  4  to  the  actual  field  data. 

The  math  model  output  simulates  the  actual  field  data 
within  +0.25  mg/1.  This  accuracy  is  considered  appro¬ 
priate  considering  the  limited  amount  of  data  available 
in  this  stretch  of  the  river. 

B .  Application  of  Water  Quality  Model  Under  Critical  Flow 
Conditions 


Upon  verification  of  the  water  quality  model,  7-day, 
10-year  low  flow  conditions  were  then  evaluated.  The 
7-day,  10-year  low  flow  condition  is  included  in  the  North 
Carolina  standards  and  is  the  base  flow  against  which 
water  quality  is  evaluated.  This  particular  evaluation 
indicates  existing  dissolved  oxygen  conditions  during 
critical  flow  conditions  subjected  to  present  waste 
loads.  The  following  is  a  summary  of  the  7Q10  flows 
used  in  the  model  and  ths  dissolved  oxygen  (0.0.)  con- 
oen tret ions  obtained i 


Model 

£S£2k 

Description 

2  iW10"' 

Range  of 
D.O.  in 
Reach  ma/1 

I  -  l 

Y.*.*  upstream  of  Muddy 
Creek  oonfluenee 

620 

7.02 

II  -  2 

23 

II  -  3 

60 

II  -  4 

90 

i  -  . 


1 

Mode 

-■•ac;. 

.user  lptior. 

7010  Flow, 
cfa  '2‘ 

Range  1 
b.  b. 
Reach  ; 

1 1 :  -  5 

y.p.-o  to  7 
stream  from 
confluence 

m  i  les 
Muddy 

down- 

Cree* 

710 

r> .  7 's- 2 

h  r  .  1  ‘  % 

.  r  far.  f  r  or  .X  si  ^  / 

m  owr.  - 

r;r  f  f  < 

721 

2  .  V,  - 

••  - 

r* 

Y.i'.-H  i.'i  11  rules 
s  r  r ear  f  r  or  Muddy 

"i  ovr.  - 

72'. 

1.24-', 

- 

Y.r-.-li  to  16  -  .  1 ' 
strear  f  r  or  Muddy 

40V.T.- 
'J  r  c*  e  * 

4  ", 

•  •  r  r 

-  .  . 

Y.P.-16  to  2',  r . . r 
strear  f r or  Muddy 

~ro  c< 

7  f ;  t 

* '  r  i  ~ 

utrear  fro.-  Mvluy 

f  e  iVaT. 
~  r  / 

7<r  7 

.  2  I  * 

*  *  *  * 

*  * 

*  *  *  ■  * 

■  *  *  * 

*  4 

*  *  *  *  ' 

•  a  •  a 

-  :  ( 

VIII 

-  17 

A.  *  1/  •  V 

IX  - 

IB 

Y.R.-30  to  35  miles  down¬ 
stream  from  Muddy  Creek 

110. 0 

o 

«d> 

1 

o 

•  Y.R.  (Yadkin  River) 


"he  above  results  indicate  that  due  to  the  preaent 
diachargea  front  the  City  of  Winston-Salem  ,  not  in¬ 
cluding  the  improvements  scheduled  for  completion 
during  1*73 ,  the  water  quality  of  the  Yadkin  River 
would  be  extremely  degaded  under  critical  7-day , 
10-year  flow  conditions.  The  water  Quality  standards 
for  this  stretch  of  the  river  calls  for  a  minimum 
0.  o.  concentration  of  4.0  mg/1  with  minimum  dally 
average  of  9.0  ag/1. 
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The  City  of  Winston-Salem  is  currently  upgrading  its 
waste  treatment  facilities.  Information  obtained 
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from  the  city  indicates  that  thasa  improvements  are 
scheduled  to  ba  completed  during  the  aunear  of  1973. 

The  propoaad  project  includes  increasing  the  existing 
secondary  treatment  facilities  to  a  capacity  of  36  MGD. 
In  addition,  the  city  wastes  are  planned  to  be  treated 
by  a  conventional  activated  sludge  process  in  place 
of  the  present  trickling  filter  system*3.  Present 
average  flow  entering  the  plant  is  about  25  MGD  with 
a  BOD 5  of  400  mg/1*®.  Over  751  of  the  BOD  entering 
the  plant  is  actually  contributed  by  industry  such 
as  the  tobacco,  textile,  dairy,  and  brewary  firms 
which  reside  in  the  area.  The  proposed  facility  will 
reach  its  design  capacity  between  1985  and  1990. 

At  that  time,  it  is  projected  an  average  flow  of  36 
MGD  entering  the  plant  with  a  BOD^  of  600  mg/ll  . 

The  assumptions  made  to  evaluate  the  effects  of  the 
proposed  facility  on  the  quality  of  the  Yadkin  River 

are: 


(a)  Ultimate  BOD  •  1.1  times  the  BOD5 

(b)  The  raw  waste  consist  of  506  carbonaceous  BOD 
and  506  nitrogenous  BOD. 

(c)  Estimated  BOD  removals  are  906  for  carbonaceous 
BOD  and  206  for  nitrogenous  BOD. 


The  effects  of  these  impr ovemen t s  are  evaluated  using 
the  previously  developed  mathematical  model.  The 
following  is  a  summary  of  the  dissolved  oxygen  con¬ 
centrations  expected  to  occur  in  the  Yadkin  River 
after  completion  of  the  city'e  waste  treatment  plants 

TABU  10 


Prior  to  Vina  ton- 


1973 

Mttt  aonega 


X-l 

7.01 

7.02 

IXX-3 

1.79-2. 84 

4.71-4.00 

V-7 

2.90-0.36 

9. 99-1. 49 

V-l 

0.14-0.00 

4.41-4.27 

v-t 

0.01-0. 11 

4.24-4.24 

vxx-u 

0.81-0.31 

4.41-4.44 

VXX-12 

0.21-0.00 

4.41-4.74 

.* 


« 


6 1 


« 
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Reach*  D.  0.  Change  in  Reach,  mg/1** 

Prior  to  Winston-  1973 

Salsa  Improvements  After  Improvements 

IX-18  0.94-0.73  5.89-6.09 

*  See  pages  13  and  1 4  for  identification  of  each  reach. 

*•  Under  7-day,  10-year  flow  condition. 

The  results  of  the  model  show  that  the  proposed  Winston- 
Salem  plant  will  meet  water  quality  standards,  and  no 
flow  augmentation  is  needed  at  the  present  time. 

It  is  evident,  however,  that  with  the  increase  in  the 
average  waste  flow  and  BOD  concentrations,  water  quality 
violations  will  occur  in  the  Yadkin  River  before  the 
plant  reaches  its  design  capacity  in  1985.  This  will 
be  due  primarily  to  the  effects  of  NBOD  in  the  Yadkin 
River.  This  can  be  avoided  by  providing  the  plant 
with  a  nitrification  capability  prior  to  1985. 

Figure  5  shows  four  calculated  D.  0.  profiles  of  the 
Yadkin  River  below  the  Muddy  Creek  confluence  during 
7-day,  10-year  critical  flows. 

Profile  A  shows  present  conditions  of  the  Yadkin 
River  at  the  7-day,  10-year  low  flow  conditions. 

Profile  B  simulates  the  D.  0.  profile  after  up- 
grading  of  the  waste  treatment  facilities  at  Winston- 

Salem.  (This  assumes  removal  of  90S  of  the  CK»  and 
20%  of  the  NBOD. 

Profile  C  foroasts  the  door ease  in  D.  o.  in  the  river 
due  to  the  increases  in  waste  flow  from  25  NOD  to  If 
mod  and  the  hleher  Influent  100a  oonoentratione  from 
400  to  600  mg/1  using  the  treatswnt  system  now  nearing 
completion. 

Profile  D  assumes  the  upgrading  of  the  olty's  treatment 
plant  to  include  nitrification  of  wastes  at  the  souroe 
sometime  prior  to  1911.  The  BOD  rsmovals  are  assumed 
so  99%  carbonaceous  and  11%  nitrogenous. 


Kiting  BaBSB1! 


•notion  102(b)  of  the  Federal  Nster  Pollution  Control 
hot  Amendments  of  1972  requires,  in  part,  that  in  the 
planning  of  any  reservoir  by  a  Federal  agency,  la- 
elusion  of  storage  for  regulation  of  stream  flow 
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•hall  be  considered,  except  that  such  storage 
shall  not  be  provided  as  a  substitute  for  adequate 
treatment  or  other  methods  of  controlling  waste  at 
the  source. 

Based  on  the  results  of  this  study,  the  City  of 
Winston-Salem  will  meet  water  quality  standards 
in  the  Yadkin  River  assuming  that  adequate  treat¬ 
ment  of  wastes  is  always  implemented.  Therefore, 
flow  augmentation  at  the  proposed  reservoir  in 
the  Reddies  River  will  not  be  needed  for  maintaining 
the  minimum  dissolved  oxygen  standards  in  the  Yadkin 
River . 

VII.  NUTRIENT  ENRICHMENT  OF  HIGH  ROCK  LAKE 


Nutrient  enrichment  of  High  Rock  Lake  is  another 
area  where  a  critical  water  quality  management  problem 
may  exist  in  the  basin.  Carbon,  nitrogen  and  phosphorus 
are  primary  constituents  in  the  cell  structure  of  all 
green  plants.  The  sustained  growth  of  these  plants  is 
dependant  upon  the  availability  of  these  nutrients  and 
the  extent  to  which  they  flourish  in  the  aquatic  environ¬ 
ment  is,  to  a  great  extent,  a  function  of  the  concentra¬ 
tions  of  these  compounds  in  lakes  and  streams.  The  over¬ 
abundance  of  nutrients  in  water  bodies  may  result  in 
"nutrient  enrichment,"  often  leading  to  accelerated 
growths  of  algae  and  aquatic  vegetation.  The  condition 
resulting  from  this  phenomena  is  referred  to  as  "eutrophica¬ 
tion."  typified  by  severe  diurnal  dissolved  oxygen 
fluctuations,  and  imparting  of  an  unesthetic  color, 
odor  and  taste  to  the  water,  and  a  general  unbalance 
in  the  natural  ecologioal  prooaaaaa  of  the  water  body. 


Lakea  provide  an  environment  eapeolally  conducive  to 
nutrient  enrichment  and  therefore#  become  the  fooal 
point  for  eutrophication  problmsa. 


a.  mjiat  twiim  mwtntmiffl  unit 


A  total  of  12 #019  •  of  total  nitrogen  and  7 #209  • 
of  total  phoaphorua  are  dleoharged  dally  from  industrial 
and  domestic  sources  into  the  Upper  Yadkin  River  Basin. 

The  location  and  magnitude  of  these  sources  are  summarised 
on  Tables  1  and  2  of  this  report.  These  nutrients  are 
oarrled  by  the  Yadhin  River  and  other  minor  streams 
into  the  high  Rook  bake.  The  actual  nutrient  load 
entering  the  Rlgh  Rook  bake  dally  in  Yadkin  River 
waters  alone  is  10 #402  •  total  M  and  I #244  •  of  total 
p.  Therefore#  the  present  annual  average  nutrient 
concentration  at  the  oonfluenoe  of  the  Yadkin  River 
and  Righ  Rook  bake  are  0.41  mg/1  of  total  R  and  0.2ff.ag/l  of 
total  f  These  values  are  obtained  by  using  the  point 
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source  nutrient  loads  and  the  4 2 -year  average 
flow  4,350  c f b  in  the  Yadkin  River  at  the  upper 
portion  of  the  lake.  During  extended  low  flow 
periods,  which  often  occur  in  the  Sumner  and  fall, 
computed  concentrations  could  be  substantially  above 
these  levels. 

No  actual  field  data  was  found  to  relate  the 
contribution  of  these  nutrients  to  the  trophic 
state  of  the  High  Rock  Lake.  The  Federal  Water 
Pollution  Control  Administration  (now  EPA)  has 
suggested,  however,  that  "to  prevent  biological 
nuisances,  total  phosphorus  should  not  exceed  0.1 
mg/1  P  at  any  point  within  the  flowing  stream,  nor 
should  0.05  mg/1  be  exceeded  where  waters  enter 
a  lake,  reservoir,  or  other  standing  water  body.” 

The  same  report  also  cites  that  Muller  (1953)  con¬ 
cluded  that  excessive  growth  of  plant  and  algae  in 
polluted  water  can  be  avoided  if  the  concentration 
of  total  nitrogen  is  not  allowed  to  rise  much  above 
0.6  mg/1. 

It  can  be  concluded  from  the  above  findings  that 
the  present  nutrients  discharges  in  the  basin  will 
tend  eventually  to  accelerate  eutrophication  of  the 
lake,  and  increase  algae  growth  in  the  receiving 
stream  waters  if  other  factors  do  not  limit.  The 
following  table  is  a  comparison  of  the  average 
nutrient  levels  in  the  Yadkin  River  water  entering 
the  lake  and  the  suggested  maximum  concentration 
levels  for  prevention  of  algae  growth  in  a  lake: 


TABU  11 


MUTR1BMT 


maUL  22SU-L 

Recommended 

maximum  0.1  0.05-0.10 


1972  Actual 
concentra¬ 
tion  et  42 

year  avg . 

flow  0.44  0.215 


Refer anoa 


FWPCA5 


B.  Thaoratioal  nutrient  if facta  at  Blah  Rock  Lake 


/ 


Mo  simple  relationship  can  be  expected  among  nutrient 
loading#  nutrient  concentration,  and  the  rata  of 
eutrophication  in  a  lake  beoauee  of  a  variety  of  other 
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influencing  factor*  such  aa  depth,  extent  of 
shoreline,  flow-through  and  detention  tiae. 
Nevertheless,  analyses  performed  by  Vollenweider 
and  NERP**"  indicates  that  nutrient  loading  rates 
are  more  significant  in  evaluating  the  trophic  state 
of  a  lake  than  the  maximum  concentration.  The 
following  table  provides  a  tentative  practical 
guideline  developed  by  NERP  which  suggests  per¬ 
missible  loading  rates  to  prevent  eutrophication 
of  a  lake. 


TABLE  12 

PERMISSIBLE  LOADING  LEVELS  FOR  TOTAL  NITROGEN  AND 
TOTAL  PHOSPHORUS  (g/m2  -  YEAR) 6 


Mean  Depth 
up  to 

Permissible  Loading 
up  to 

N  P 

Dangerous  Loading 
in  Excess  of 

N  P 

4.7  m 

0.98* 

0.066* 

1.8* 

0.12* 

5  ra 

1.0 

0.07 

2.0 

0.13 

10  m 

1.5 

0.10 

3.0 

0.20 

50  m 

4.0 

0.25 

8.0 

0.50 

100  m 

6.0 

0.40 

12.0 

0.80 

150  m 

7.5 

0.50 

15.0 

1.00 

200  m 

9.0 

0.60 

18.0 

1.20 

*  extrapolated, 

log-log  relationship 

High  Rook  Lake  has  a  aotiva  volume  of  235 , 000  ao-ft  and 
a  surfaoe  area  of  IS #000  aores.4  The  moan  depth  of  the 
lake  la  15.1  feet  or  4.7  meters.  The  lake  reoelvee  a 
dally  load  of  12*015  •  of  total  nitrogen  and  7,205  •  of 
total  phosphorus,  which  is  equivalent  to  a  loading  of 
1.15  g/ta«-yr  and  1.11  ,  respectively.  The 

following  conclusions  oan  be  arrived  at  by  oemparlng 
these  nutrient  loadings  with  the  previous  suggested 
dangerous  loading  or iter la. 

(1)  Total  nitrogen  loading  rates  have  reached  the 
dangerous  levels. 

(2)  Total  phoephorus  loading  rates  have  exceeded  the 
dangerous  levels  by  tenfold. 


National  lutrophloatlon  Resear oh  Program,  BPA 
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*  C.  Alternatives  to  the  Reduction  of  Nutrients  in  the 
Upper  Yadkin  River  Basin 

It  is  evident  that  nutrient  discharges  in  the  basin 
are  sufficient  to  cause  concern  about  possible  eutro¬ 
phication  of  High  Rock  Lake.  In  order  to  decrease 
the  rate  of  eutrophication  two  possible  alternatives 
could  be  used:  (a)  flow  augmentation  and/or  (b)  treat¬ 
ment  for  removal  of  nutrients  at  the  source. 

To  reduce  total  phosphorus  concentrations  from  0.266 
to  0.05  mq/1  by  flow  augmentation  would  require  a  five¬ 
fold  increase  in  the  average  flow  of  the  Yadkin  River 
at  the  conflence  with  High  Rock  Lake.  The  42  year 
average  flow  at  this  location  is  4,350  cfs.  This 
alternative  amounts  to  a  physical  impossibility.  The 
reduction  of  the  nutrient  levels  by  adequate  treat¬ 
ment  at  the  source  would  be  the  more  feasible  answer 
to  prevent  the  increase  in  rate  of  eutrophication 
of  High  Rock  Lake.  Improvements  to  this  effect 
can  be  achieved  by  providing  each  treatment  plant 
with  both  phosphorus  and  nitrogen  removal  capability. 

An  estimated  84%  of  the  total  N  and  77%  of  the  total 
phosphorus  discharged  into  High  Rock  Lake  by  the 
Yadkin  River  came  from  domestic  sources. 

it  should  be  further  noted  that  techniques  which 
are  presently  available  for  phosphorus  and  nitrogen 
removal  require  that  a  high  degree  (95%  or  greater) 
of  biodegradeable  organics  also  be  removed  from  raw 
wastewaters  to  insure  efficient  nutrient  separation. 

At  these  treatment  level*  residual  BOO  discharges 
to  the  Yadkin  River  would  not  violate  dissolved 
oxygen  standards.  Therefore,  if  phosphorus  and/or 
nitrogen  renownl  beoomes  e  water  quality  aanagament 
objective  for  the  upper  Yadkin  Basin,  it  le  apparent 
that  flow  augmentation  designed  to  improve  dissolved 
oxygen  levels  would  not  be  required.  This  further 
substantiates  the  previous  oonoluslon  that  flow 
augmentation  from  tho  proposed  Reddies  River  Reservoir 
would  provide  no  justifiable  benefit  to  water  quality 
in  the  Yadkin  River  Reain. 

nil.  COMCLUSXOMS  AMO  RSCONNRMDATXOMI 

As  s  result  of  this  study,  it  eaa  be  oonoluded  and 
reoo— ended  thati 

(1)  A  potential  water  quality  management  problem  exists 
.  in  the  Yadkin  River  below  the  confluence  with  Muddy 
(  Creek. 

(e)  The  City  of  Winston-delam's  wastes  do  and  will 
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continue  to  degrade  the  Yadkin  River ,  under 
critical  flow  conditions  until  the  improve¬ 
ments  scheduled  for  completion  during  1973 
are  implemented. 

(b)  In  the  future,  minimum  dissolved  oxygen  standards 
should  be  met  in  this  stretch  of  the  Yadkin 
River  as  long  as  adequate  treatment  of  the 
city's  wastes  is  always  implemented.  Nitrification 
should  be  added  to  the  plant  capabilities  prior 
to  1985. 

(2)  The  nutrient  loads  entering  the  High  Rock  Lake  in 
the  Yadkin  River  waters  will  tend  to  accelerate  the 
rate  of  eutrophication  in  the  lake.  Also,  the  total 
nitrogen  loading  rates  have  reached  the  dangerous 
levels  in  High  Rock  Lake,  and  the  total  phosphorus 
loading  rates  have  exceeded  the  dangerous  levels 
by  tenfold. 

(a)  A  five-fold  increase  in  the  average  flow  of  the 
Yadkin  River  at  High  Rock  Lake  would  be  required 
in  order  to  reduce  the  present  total  phosphorus 
concentrations  to  the  recommended  levels.  The 
42  year  average  flow  of  the  Yadkin  River  at 
High  Rock  Lake  is  4,350  cfs. 

(b)  The  reduction  of  nutrient  levels  by  adequate 
treatment  would  be  a  more  feasible  answer  to 
prevent  the  increase  in  the  eutrophication  rate 
of  the  lake. 

(c)  Phorphorus  and  nitrogen  removal  capability 
should  be  provided  primarily  to  doewstic  waste 
sources  aa  they  aooount  for  941  of  the  total  M 
and  771  of  the  total  F  discharged  into  the  lake. 
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EXHIBIT  k  (Continued) 

Annual  charge*  ax*  baa ad  on  IT  73  internet  rate  applicable  to  water 
supply  of  4.371  percent,  a  50-repeyaent  period,  4*  with  interest  and 
a  capital  recowary  factor  ot  0.0*7410. 


Total  project  joint-nee  annuel  operation  and  apt area ease  aeate 
0«  coats  allocated  to  water  enppiy  (?2>0  perceot  of  total) 

Estimated  04M  charges  to  state  of  North  Carolina. 

Period 

1982 -Life  of  Project  100/100  x  172,000  ,  172,000 


\i&$k 
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SANGE-D 


14  March  1975 


POST  AUTHORIZATION  CHANGES 


1.  Project:  Reddles  River  Lake,  North  Carolina 

2.  Authorization:  Flood  Control  Act  of  24  July  1946  (Public  Law  526, 

79th  Congress,  2nd  Session). 

3.  Nature  of  change: 

a.  Addition  of  project  purposes  (water  supply  storage  and  recrea¬ 
tion  development ) . 

b.  Increase  in  flood  control  benefits. 


4.  8/C  Ratio:  Previous  -  0.4 

New  -1.3 

As  Authorized  -  0.6 

5.  Interest  rate:  Previous 

New 

As  Authorized 

y  Economic  life  of  50  years. 
2/  Economic  life  of  100  years. 


-  ^ 

2/ 

-  5  1 19r-' 

-  31/ 


6.  Date  of  previous  estimate 

7.  Costs: 

As  Authorized 
Previous  Estimate 
Price  Level  Increase 
Other  Changes 
New  Estimate 


November  1950 


Federal  Non-Federal 

$2,150,000 

3,065,000 

8,435,000,, 

-1 ,400,000—'  $11,780,000 

10,100,000  11.780.000 


Total 

$2,150,000^ 
3,065,000^' 
8,435,000 
10,380.000  . 
21,880,000^' 


y  Of  the  total  authorized  cost  for  the  four  reservoir  system, 
($7,194,000)  the  amount  of  $2,150,000  mi  for  the  two  projects  on 
Reddles  River  and  Is  considered  the  authorised  amount  for  the 
single  Reddles  River  Reservoir  which  is  the  lineal  descendent  of 
both  Reddles  Numbered  1  and  Reddles  Numbered  3  authorised  by  the 
Flood  Control  Act  of  1946. 


2/  The  Definite  Project  Report  on  Reddies  Dam  and  Reservoir,  dated 
15  March  1950.  This  was  a  single  purpose  flood  control  dam.  The 
cost  estimates  appear  on  pages  marked  "revised,  November  1950." 

3/  July  1974  price  levels  and  annual  economic  costs  are  $1,710,000. 

4/  This  negative  change  reflects  the  decrease  in  Federal  cost 
allocated  to  Flood  Control.  Federal  cost  allocated  to  Flood  Control 
is  less  In  a  multi-purpose  dam  than  In  a  single  purpose  dan. 
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8.  henef  Its : 

Previous  New  As  Authorized 

FI oixl  Control  $58,667 

Water  Supply 

Recreation 

Area  Redevelopment  _ _ 

TOTAL  $58,667 

9.  Reason  for  change:  The  addition  of  water  supply  storage  and  recrea¬ 
tion  development  to  a  project  originally  authorized  by  Congress  as  a 
single  purpose  dam  for  flood  control.  These  additional  purposes  result 
in  a  multi-purpose  dan  with  a  favorable  benefit-cost  ratio.  Also  in 
the  period  since  project  authorization,  the  flood  control  benefits  have 
int r eased  significantly. 

10.  Coments: 

a.  The  Flood  Control  Act  of  1946  authorized  four  detention  reservoirs 
at  Wllkesboro,  Upper  Wllkesboro,  Reddies  Numbered  1  and  Reddles  Numbered  3 
sites.  In  response  to  this  authorization,  the  Definite  Project  Report 

on  Reddles  River  Dam  and  Reservoir,  dated  15  March  1950,  was  prepared. 

This  report  recommended  only  one  earthfill  dam  at  Reddies  Numbered  1 
site  and  this  modification  was  approved  by  the  Chief  of  Engineers, 

.’6  August  1950.  The  DPR  also  showed  that  the  estimated  annual  benefits 
were  less  than  the  project  annual  costs  and  the  project  waa  classified  as 
"Inactive.”  Later  as  a  result  of  investigations  for  the  Office  of 
Appalachian  Studies  of  the  water  resource  needs  of  the  Upper  Yadkin 
River  Basin,  it  was  concluded  that  the  Reddles  River  project  should  be 
expanded  in  purpose  to  better  meet  the  water  resources  needs  of  the 
area.  The  addition  of  water  supply  storage  and  recreation  develop¬ 
ment  to  Reddles  River  Lake  meet  these  needs.  The  State  of  North  Carolina, 
in  a  letter  dated  23  September  1974,  signified  its  Intent  to  assume  the 
role  of  sponsor  for  recreation  development  in  accordance  with  the  pro¬ 
visions  of  the  federal  Water  Project  Recreation  Act,  Public  Law  89-72. 

In  a  letter  dated  26  November  1974,  the  State  signified  its  Intent  to 
assume  the  role  of  sponsor  for  water  supply  storage  in  accordance  with 
the  provlslona  of  the  Water  Supply  Act  of  1958,  Title  III  of  Public 
Law  85-500.  The  need  for  this  project  exists  and  it  fulfills  the  desires 
of  the  local  interests. 

b.  The  significant  increaae  in  the  flood  control  benefits  are 
attributable  to  several  reasons.  There  has  been  a  significant  increase 
in  price  levels  in  the  27  years  since  suthorlxat ion.  There  has  been 
more  than  normal  development  in  the  flood  plain,  especially  since  the 
construction  of  the  nearby  W.  Kerr  Scott  Reservoir,  a  project  which 
has  given  the  public  an  unwarranted  feeling  of  safety  from  flooding. 

This  is  moat  noticeable  in  the  urban  areas  of  Wilks sboro-North  Wllkesboro 
and  Elk ln-Jonesv Ills.  Because  of  the  recent  rapid  growth,  the  projections 
of  normal  future  growth  have  Increased.  The  urgent  need  for  land  suitable 
for  development  has  Increased  the  enhancement  benefits  for  the  project. 

No  windfall  benefits  are  expected  to  occur. 


